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Coast Guard Polar Security Cutter (Polar Icebreaker) Program
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Th€@oast Puamrd Security Catpeog( @R8C)opaoguiame t hr e

(i heayy pol ar tecelbe efaklerewed years from now by t
new medium poThe P8SE@bpreakram.has reoaei Yedea,tot a

about $1.2 billion) in procnoc$eloddsn ngifl uRid2Mm 20 t hr oL
whi ch$1walds mi I I i on morett hdar tChas$3FHBumirldl ham trleau
FY2020. With the funding itt hRSCriecemnwowdf alhlry ufgu
the second PSC has received initial funding.

The Coa®t pGwapowmded FY2021 budget requests $555 mi
the PSC progr am. I al so proposes a rescission c
had provided for the procurementNafi boal Beadrtt
Cutter (NSC), with the intent of reprogramming t
Guard states that its proposed,FY¥YWwbudild HFwddet f uinf
second PSC.

The Coast Guard esti mat est hrRedasso t$al, OErvo. cau. f, ¢ memt

t
h

about $1f. Or btiHd ifoinr)st ship, $792 million for the
third shiipned oastai fwaditnbtd 9cmst | odbn (i .e., about $2
figures, tcipordshiombuwifl dddreosdtab H7FAa6umemkenbon for
$544 million for the second shipmbiamaed $&6S5i mat ¢ d
shi pb&ciolsdbelroR2 bl i on KlihiBl. |, i ;arb)o.ut

OoOn April 23, 20N®v,y tlhret eCopraastte ddwearred§gC amr ©gf a me f o
awarded ma | $fidxferddcnec e-ht cmmpt ract for ndhe det ail de

construction (DD&C) of the first PSC to VT Hal'te
by Singapore Technologies (ST) EntghmeeriimdustViTy F
t eams otmpaltor t he DDRICe cfointgtacRSC i s scheduled to
2021 and be delivered in 2024, t hough the DD&C c
earlier delivery.

TheD&Contract includes options for building the
exercised, the tot al value of the contract woul c
billion). The figures of $ 704n5t.99e nsih & p owisltadnedr $ 1, ¢
they do not i ncl udédeurtnhi es hceodé GhgEufi wheoeaud r phnseemtt f o r
the ships that the government purchases and ther
i nt o fohre gsohviegr n mman a pge mgmtamc oS tgo.veWtlpenwe g& RREn a n d
management costs driengtrreoat wrdeersld nto hetilb®t wiereats PSC
I

[ l'ion and $940 milproanyrcamdmte hehitmeRIC esti m
program is about $2.95 billion.

The operational U. Surpemasdiystebpéeladmnpepighebhregaker
Pol arrarbd acdne medi umHeall wmn iadPali béa,aakbea o ast Guard
has a second heReolyamroldeampn Boedernfefakread any engi ne ¢
in June 2010 opred ahad hidoel mirangBoh maen$eaed service
1976 and 1978, respectively, and grarncwrwelcle be

| i vTehse. Coast Guard pl ansPaloara rSteahrdetrhyh eodfe kbartv ilceea slt
t he sPeScbmel Coasts OGPwadmdasSe@aasource of ®Spaame parts
onal
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( OUUOEUEUDPOO

This report provides backgroundei iPfodramatSiecmurandqg
(PSC) Pt bgoraaamta@G@ pr ogr am f oRS Gsc q(uii pe In@gr mecaw y

i cebr)effTdhkeerPSSC program has received a total of $1
procurement funding through FY2020, including $]1
mi |l I i odarhamortehe $35 million that the Coast Guard
funding it has received through FY2020, the fir:¢
has received initial funding.

The Coa®t pGwpowmded FY2021 ibluldigeent irne gpureosctusr esnbesnst nf
the PSC progr am. I't al so proposes a rescission c
had provided for the procurementNafi boal Beadrtt
Cutter (NSC),f wietplr otgrea minmtngntt hamat funding to the
Guard states that its proposed FY2021 budget, if
second PSC.

The issue for Congress i s tvhheemhhreir SHErgR2@ippr ov e, 1 ¢
procur e merndq U aighf3 fhogp reorgd atmhe proposed resci ssion
fundi agd, more generally, whether &oovearpaplrlove, r ¢
pl Bar procuring n@aon gp@®Eeasi siicoeshs eeankeoidb e siaf f ect
Guard fundi nghe eQaals teart®inlaistdy t o perform its pol a
shipbuilding industrial base.

For a brief discussGromatoflL dhestCi6HRQIGLBalerdgsa,r as ee
CRS repoaagq wiasfietrgspme rpaols | mwctl tuedrifsog N @s )oast Gual
Anot her CRS report providasiag owetWieewrofiearic

| EEOT UOUOE
D

, DPUUDPOOUWOT wad26w/ OOEUwW( ET EUI EOIT UU
20EUUUOUVUaw#0UDPI VWEOEwW, PUUDOOU

The permanent tsthhe u€Ceald hpGiusaddyd) dIdid.e $ at e s

t hat ambhgnagshhee rCo a gte mMplhaarsdide kmadldlep,) est abl i sh, m
and operate, with due regard to the requirement s
LFHEUHDNLQJ BIhFdLOLwd ElMe facilities for the promoti
hi gh seas antdo wahtee rjsursiushd ieccttiaofip uas fs utame Wroi t ed St
international agreement s, derFIEWHDONLBINDELOISWL HMWne
under, and over waters other than the high seas
St at®@s

1 CRS Report R4256TCoast Guard Cutter Procurement: Background and Issues for Congrg&onald O'Rourke
2 CRS Report R4115% hanges in the Arctic: Background and Issues for Congoessdinated by Ronald O'Routke

314 U.S.C. 102(4) and 102(5), respectively. This statute was previously 14 U.S.C. 2; it was renumbered as 14 U.S.C
102 by Section 103 of thHerank LoBiondo Coast Guard Authorization Act of 2q$8140P.L. 115282 of December
4, 2018). (Title | ofP.L. 115282 consisting of Sections 1024, specified a general reorganization of Title 14.)
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I n addition, Section 888(a)HoOR. Ph@Q-HAM &I and Sec.!
Novemb20d®2he | aw that established the Depart men:
transferred the Coast Guard frometiefDepar tthent
speanifsisd ons for(oheelfornsteGCitad@idbl ast ahet €Gopst

mi ssjoinsdl udingi ¢tcbeop@#@sat ooansf

, UOUDx Ol w; BUupOOUw@ET EUI EODOI

The Coa®&®t pularddmebrsebkpdg hayeakiul ti nfitdhaiton cut
condwcvtar i eoypeo &thoanidnaard el d toeateart Nt udd heaa €tr s by
Guak dgeper pctustetle ISs . pol ar coondueapedat nohsarge part

Gua dpol ar sumdofetatklee sCe® ast SGuatr dT breglods 8§sS5ons.
porl ai cebreakers can be summarized as foll ows:

x conducting and supporting scientific researc

x defending U.S. sovereignty U.rBrtelseenkrecti c by |
i . S. territbeimaégwangrs in

x def endilh.gS.otihnetrerests in polar fFT@gions, inclu
waters ththeaUeSwieéekhehusi ve economic zone (EI
X monitoring sea traffic in the Arctic, i ncl udi
and

x conductingCoaberGuagpdcmi ssions (such as sear
enforcement, and protection of marine resour
territorial wdters north of Al aska.

/| OOEUwp- OUw) UU0w UEUPEAwW. x1 UEUDPOOU
The Coa®t | Guaedi cebrod akern < edreakalrilsed ag her t han
because they perform missions i murmpidaht itohnealAr ct i ¢

Science Foundation (bMSH) prod sga dahgti antsii ginti if @ £ ainn
portion ofiteBreabkbén operations.

Supporting NSF r efseau spdesrifoom mh engpAn g hrcatl 8 €ido n
Operati on (DGlefpp Fbreeazke t hg@acEeh sfe tash e i ¢ p |

Mc Mur do Station, the $tagieotn.|SocdAhedronhicheeskar
Sound, near thte ROsastl c@wadBrhad IS thahtee sCaahsain | Guar d
currently operati oiiisapde rhdksavtyhtehelt amhminebpbakehe
sout hern hrenmmeibgreph&riengsi ce near Antarctica in ord

4The 11 missions set forth in SectiorB88) are marine safety; search and rescue; aids to navigation; living marine
resources (fisheries law enforcement); marine environmental protection; ice operations; ports, waterways and coastal
security; drug interdiction; migrant interdiction; defenselieess; other law enforcement.

5 Cutters are commissioned Coast Guard vessels greater than 65 feet in length.

6 For a list of the 11 missions, see footnétd@he two statutory missions not supported by polar ice operations are
illegal drug interdiction and undocumented migrant interdiction. (Department of Homeland S&wlstyicebreaking
Recapialization Project Mission Need Statement, Version dpproved by DHS June 28, 2013, p. 10.)

‘"This passage, beginning with AThe roles of . , 0 originat
transferred by the Government AccountipiDffice (GAO) with minor changes tGovernment Accountablllty

Office, Coast Guard[:]Efforts to Identify Arctic Requirements Are Ongoing, but More Communication about Agency

Planning Efforts Would Be Benefici@AO-10-870, September 2010, 53.
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Mc Mur do Station. When RdlearmeStaaros ftish dégnadelc&] t
in order to complete critical mai ntenance and pr
dry de®ckacktto Antarcticafl nandcrtmse ody dlhe mapxea antus
thickness of the ice to be broken, t he annual M c
greatest icebreaking challengiecéocam.fSregpuwéeémtr| y c
its own significant icebreakiThg Chad&tl m@daemsaf or L
pol ar i Hde@fF wsplard,somesat odbnatstime in the Arctic
activities and performing other operations.

Al t hough diomiamrds kiehg scli mate change, observers g
devel opment will not elimkens$e &ahe nepesomerr &s Be
increase mission demands nfisfth nelmdémr Even whehet
signif-comad arceas i n t heni molodirMmenod gairo nisc,e acnodu ldd |
coming years tolisboreaseducsesmemmshcipa and naval s
as increased explorati omrfcétaicctoii Vi tainels ot hatr ¢ @wslod
increased |l evels of suppoticbOlraml posfhmececwhtenke
fromean actually stil PChhaarvgei nsgo mec ea nooaumdi toifonscei n A

have made the McMurdo resuppl y mission more chal
The Coa®Ar cGtuiaad dstr at eqg,i cr eolud d @2PdksA dact ceusme n t

In order to prosecute its missions in the Arctic, the Coast Guard must fully understand and
operate freely in this vast and unforgiving environment. Effective capability requires
sufficient heavy icebreaking vessels, reliable Hafftude communications, and
comprehensive Maritime Domain Awareness. In order to respond to crises in the Arctic,
our Nation must also muster adequate personnel, aviation, and logistics resources in the
region. The Coast Guard is the sole provider and operator of the U.S. polaed&stbl

but currently does not have the capability or capacity to assure access in the high latitudes.
Closing the gap requires persistent investment in capabilities and capacity for polar
operations, including the Polar Security Cutfer.

"UUUIl OUwwae BWEOBOEOI UU
The operational U.S. polar icebreaking fleet cur
Pol ar, @tar one medi Heradollmra ®aiethit ebthi@oe Coast Guar

has a second heRolyarPoleailSeboaveveakers,uf fered an el
in June 2010 and has been nonoperational since t

Pol ar ®8mharn$eaed service in 1976 and 1978, res
beyond their o¢ryiegirnaslelrivhiecreC @dmdviecedstB®ecent years h
i nvested millions of dol |l ars toPmlvary h&tudr, asepair
result oifragges &tewadteirgp dlascordierit el ess become i
fragile, i Dunaotagpruec a rdedogmd stiiicrivleumtd o St a,t i on i n Ant

8NyxoLy no Cangemi, fCoast Guard |l cebreaker Crew Completes Sec
Domain Depends [ si c] DdIDS (Beferse Yisud imformagiion DiatlibutionaSysite@jtobed

19, 2018.

9 For more on changes in the Acctlue to diminishment of Arctic ice, s&RS Report R4115% hanges in the Arctic:

Background and Issues for Congressordinated by Ronald O'Routke

10 National Research Counci®plar Icebreakers in &hanging World, An Assessment of U.S. Neatdshington,
2007, pp. 67, 14, 63.

11 United States Coast Guanictic Strategic OutlookApril 2019, p. 6.
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shi pbpuirpdmeerguent|l y breaks, and@PReipplacameéntisr éor
many of&dthbhempbnpnts are no | onger PcodnamerSctiaarl | 'y &
oper athieo rCala,sits GRsailrrgga sSaa sroalplcepa@me st

For additional background information on current
se®RSSHQGL[ $

11 gUPUI Ew- UOET UUwOi wad28w/ OOEUW( EIT EUI |
Coast Guard officials state that timeladr wnigcd hirre
capabl e of br eatkp eirgf direraviyt povari o csgsy@aoldar mi ssi o

testified in Febthaty 2020, for exampl e,

The 2010 High Latitude Mission Analysis Report (HL MAR) identified the need for six
new polar icebreakers (at least three of which must be heavy) under the assumption that,
in the future, the Coast Guavebuld be required to perform nine of its eleven statutory
missions yearound in the Arctic, and meet all icebreaking needs in support of the United
States Antarctic Program.

In 2017, the Coast Guardds Center dmtde Arctic Stud
the HL MAR. The objectives were to provide a broad overview of changes in the polar

regions over the last seven years and to provide specific information for use in determining

potential impacts on mission areas in the polar regions. This addenduritegsr

confidence in the original findings and encourages the sustained reliance on its initial

recommendations on the Nationbés need for si x i1 ceb
icebreakerd?
Foaddi tbiaekaglr ound i nformation on required number s

$SSHQGL[ %

"OEUUwW&UEUEwW/ OOEUwW21 EVUUPUaw" U0UT Uwae/ 2
YIUYDI b

The PSC program was iniRY2atled b uwundgeite sCwhamits sGuarr ¢
the acqui si tPiScCrs ldia.vehrepel arew caelbe efaklerewed years
by the acquisition of wup to Qoharsete Gueanr dmewda nutns ptool
construction of the fi286BAhdewakhkeavy ploltar iseelbi e
/| UOT UEOQuw- EOI

ThRS@rogram was previously known GCahsantghiengp otlhaer i c
progs amame t o rtalme iSO npremgded t o cal l att enti on t
pol ar i cebrae avkaerrisetpyeroffornm ssi ons jruesltati ng to nat

2see, for exampl e, Ri chairehrORISE@mthild of tiveeUeSt Militabnelustiae g | ect ed 4 3

Co mp | LexAngeles Times August 2, 2019; Mel ody Schreiber, AThe Only
Fire ReturnnindArcficiTaday AMarachc tZd2,ca2®19; Calvin Biesecker, AFire
Aging, and Only, Heavy Icebra k ®efegnge DailyMarch 1, 2019.

BTesti mony of Admiral Charl es W. Ray, Coast Guard Vice Coml
House Homeland Security Subcommittee on Transportation & Maritime Security, February 5, 2020, p. 9.
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i cebr BAalktimgugh inow call ed the PSC program, obser

mi grheef er to it as the polar icebreaker program.

"OEUUw BFHE( OUI TUEUI Ew/ UOT UEQw. I 1 PET wop( /

The PSC program i s nNaanvayg eldn theyg raa tCeoda sRir oQGuraarnd Of f i
aim in estl®PWaisshiongperiméet thprid@emend Bbarepi act
with the Coast Guard so as to help the Coast Guece
proculP®Cg he

/ EUIl OOw#1 UPT Ow xxUOEEI

The PSC program is using the parent desitgpn ap

prc
be based onhcaebrdessksgtni.ngh key aim in using the par
reduce cost, schedule, and technical ri sk in the
/| UOT UEQW2ET T EUOI

The PSCd&prsocghreadul e cal l s

f or -ndoen ti hv esrn tnagr vitehhee tehnrde
of the tsoifrdYQO2At, el M20FY2026

, respectivel y.
/ UOEUUI O 60w OU0
As shoWwEQHMt he Coast Guard estimates the total p

pol ar icebreakers as $1,039 million (i.e., about
second ship, and $788 million fotr dfhe$2,h6Td mihlilf
(i .e., about $2.6 7TDEOHwdn)n. tAs sel d@upeven iibrhe s
of the totalspbddar emmeht onosbrithe first ship, 9
and $535 million for the third schoispt, offor$ la 8c205mbm
(i e., abolUbhe$4hbh i bauddm@angt.cost f &7 46hE& Mitsi osh
with options for the second and third ships that
contract to $1,942.8 million (i.e., about $1.9

Table 1. Estimated PSC Procurement Cost s
In millions of henyear dollars

Cost element 1st PSC 2nd PSC 3rd PSC Total

Target contract price 746 544 535 1,825
Program costs (including GFE) 213 165 168 546
Postdelivery costs 45 a7 48 140
Costs for NavyType, NavyOwned (NTNO) equipment 35 36 37 108
TOTAL 1,039 792 788 2,619

Source: U.S. Navy information papen PSCprogram undated, received from Navy Office of Legislative
Affairs, June 14, 2019.

Notes: Target contract price includedetail desigrgonstruction, and long leatime materials (LLTM), and does
not reflect potential costs rising to the contract ceiling pri€E is governmesfurnished equipmert

14 See, foexampleBen Werner and Sam LaGrone, fiCoast Guard Renames N
Cu t t USN| NewsSeptember 27,2018.ee al so Sydney J. Freedberg Jr ., AWith F
Pushes I cebreaker ABreakiR®éfemse, OBteberi29, 2008y Cut t er , 60
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equipment that the government procures and then provides to the shipbuilder for installation on the ship.

NTNO equipment is GE that the Navy provide% such as combat weapons systems, sensors and

communicationgquipment and suppliésfor meeting Coast GuardNavy naval operational capabilities wartime

readiness requirements. (For additional discussion, see Coast Guard Commarsiardtion (COMDTINST)

7100.2G, May 16, 2013, accessed June 24, 20hfipat/media.defense.g@@17Mar/15/2001716816/4/-1/0/

Cl_7100_2G.PDF The Navy infomation paper states thgirogram costs, postlelivery costs, and NTNO costs

were taken from the Program Life Cycle Cost Estimate (PLCCE)veer@ in the process of being updated based

RQ WKH FRQWUDFW DZDUG WKH FRQWURESVNRU:-V VFKHGXOH DQG UHILQHG F

/| UOT UEOQwW»UOEDOI

The PSC program has received a total of $1,169. ¢
funding through FY2020. I n FY2020, Congress pr oy
was $100 million motethbafobabe GHGd&rethif h ghoree tphast
$1,169.6 miBOOomi haipbrwave sd ekl t hsoshgh pblel Nawnyg
account in FY2@1BO0amdl FWdalhe ahtre Yeaard)i ng it has
through FY202hm,ow Heulfliyr sftu nRISQ@ iasnd t he second PS
funding.

For additional background infor #8@IHQ@G@&L[o& fundi ng
" OOUUBEUE

OoOn April 23, 20N®v,y tlhret eCopraastte ddwuearred§C amr ©gf a me f o
awarded ma | 871 Dfr. iFcheg e-it t mecontract for the detail
construction (DD&C) of 't he cfaigroautl aRS ®ISt, 0 aV T hH glytae
by Singapore Technologies (ST) Engineering. VT F
teams that compet e;d tftog dthlee rDDt&Wo chBoinldIdieamcgte m epor t

Shipyards of Lockprotrmner dhiup shatnwade @hRHialdley p3hiap v
Fi ncaMariierret/toef Maarriintee,t t e, WI

The first PSC is scheduled to begin constructior
DD&C contract includes fliivehhgi.®DD& I Cncentiraes 11 ocl
options for building the second and third PSCs.
the contract would increase t%OTHe, f9idur8e snidfl i h4

mi |l |l ion anldl i$dn 9A4Rv. Sréenites shj poblwéy déoe not iinclud
goverfimemi shed equi pment (GFE), which is equi pme
purchases and then provides to the shipbuilder f

pogr-mamnagement costs.
21T Dxw#l UDT O

JLIXUHLIXUH aghdXWBHh ow r semfdeVT éldadletseirgn AmorAptrhiel PSC.
25, 20190r tprsetsesteer € ptatsdt Guard and Newiynnsiangd VT Ha

15 fiMississippiShipyard Gets $746MContract forlcebreaker Associated Pres#\pril 23, 2019.

sSee Naval Sea Systems Command, APol ar Security Cutte
Capabili 2Bes201Apr Department of Def ense, AOZGAL®);tSama c t s f
LaGrone, AVT Halter Mar i ne t SNBNeivdApril 2R,2019; Maria Arment@d,u ar d |
AU. S. Orders First heavy | cebreaking WakSreet JournalApble c ade
23, 2019; AMi ssissippi Shipyard Gets $746M Contract f
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n for the new Bnelears Deac wrxicteye dGu tadi enr t (hR G)h o
hip o pe EEPBieoglf amn

Figure 1.Rendering of VT Halter Design for PSC

Source: ,O0XVWUDWLRQ DFFRP SPOATED YToHaRer /NDatineRdBdild New Coast Guard

Icebreakerp 861, 1HZV $SULO XSGDWHG $SULO AKH FDSWLRQ WR W
DUWUM®@GWHULQJ RI 97 +DOWHU ODULQH:V ZLQQLQJ ELG IRU WKH 8 6 &RDVW *
Marine image used with permissiop

Figure 2. Rendering of VT Halter Design for PSC

Source: lllustration posted by Robert A. 8ba, Senior Vice President, VT Halter Mariaecessed May 6, 2019,
at https://www.linkedin.confiéedlupdatelirn:li:activity:6526621529113976832

"TRich Abott

, APol ar | cebreaker Winner Meet s Défensgeshol d Requ
Daily, April 25, 2019.
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Figure 3.Rendering of VT Halter Design for PSC

- - T a

Source: 97 +DOWHU SUHVV UHOHDVH "97 +DOWHU ODULQH $ZRDUMEHG WKH 86&* 3
accessed May 8, 2019, tatp://www.vthm.compublicfiles20190507.pdf

A May 7, 2019, press release from VT Halter abou
updated on May 29 to provisde ud Ic droraedc tde ds pfliagcuernmee
the following:

VT Halter Marine is teamed with Technology Associates, Inc. [TAI] as the ship designer

and, for over two years, has participated in the
I ndustry Study. The ship design isermam evolution f
icebreaker] currently in design and construction; the team has worked rigorously to

demonstrate its maturity and reliability. During the study, TAI incrementally adjusted the

design and conducted a series of five ship model tank tests to optimidesilga. The

vessels are 460 feet in length with a beam of 88 feet overall, a full load displacement of

approximately 22,900 long tons at delivery. The propulsion will be diesel electric at over

45,200 horse powemd readily capable of breaking ice betwsix to eight feet thick. The

vessel will accommodate 186 personnel comfortably for an extended endurance of 90 days.

In addition to TAI, VT Halter Marine has teamed with ABB/Trident Marine for its Azipod
propulsion systert® Raytheon for command and caitsystems integration, Caterpillar

for the main engines, Jamestown Metal Marine for joiner package, and Bronswerk for the
HVAC system. The program is scheduled to bring an additional 900 skilled craftsman and
staff to the Mississipghased shipyartf.

18 ABB is ASEA Brown Boverj a multinational corporation headquartered in Zurich, Switzerland, that is, among other

things a leading maker of electridrive propulsion systems for ships. (ASEA is an acronymfionidnna Svenska

Elektriska Aktiebolagefi.e., General Swedish Electrical Limited Comp@nyhich merged with Brown, Boveri & Cie

[BBC]in 1988 to create ABB.) Azipb i s ABB&6s term for its azimuthing (i.e., s

BYT Halter press release, AVT Halter Mar20ieupdateddayded t he US
29, accessed June 12, 201%Qth://vthm.comivp-contentliploads201905/PressRelease_ USCE®SC_Singapore
ExchangeFINAL_updatedMay29.pdfThe original (May 7) version of the press release staté¢dthbh e desi gndés ful |
load displacement at delivery would be approximately 33,000 tons.
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ThGer man icebreaker deds gmr esed eiraleed@cdtwg e nl VT Hal
spelPbédr NEIXVYH¥AWhs boiabet he rePbéaesmtGen@nfanry

curremtespealracrh and Gmupheélyr uareyr k4a kAd2f0r2e0d  VHeogweenveerr
I nstitut e, Hel mhol t z Cent raen nfoaurfithc§e@le athaahd Mar i ne
Feder al Mi noat awdoReEdacathi ( BMBF)witda acgalclanfcaer | e
tenders for the procurement of a newdpol ar resesc

Figure 4. Rendering of SDC Concept Design for Polarstern I

-
L.

IIII..--lliil/‘

GRAFPHICS © 2010 WWW.MARIGRAPH.COM

Source: SDC Ship Design & Consult GmbHesignrSDC2187133m Research Vessekcessed May 9, 2019, at
http://www.shipdesign.detml/index.phpfRavi-3&navi2-80&navi3-115 The image is enlarged at
http://www.shipdesign.detml/detail.phpid=396.

A May 9, 2019, pRPelssasrmagdddesspgaecs Syhsebemangn &
Consult i(r9DMasead fi n HSDCusd,at@sr mamy. its concep
Pol ar shtaesr nma Illengt h of 133 meters (about 436.4 fe

20 polarsternis the German word for PolarSfac oi nci dentally, the same name as the U
heavy polar icebreaker.

2L Alfred Wegener Institute, Hedholtz Centre for Polar and Marine Resear@sil for tender procedure for the

construction of a successor to the icebreaker Polarstern has been cancelle.e br uary 14, 2020, access
2020, athttps://lwww.awi.de/en/abouts/service/press/preselease/calfor-tenderprocedurefor-the-constructiorof-
asuccessoto-the-icebreakeipolarsterahasbeen.html

2Calvin Biedealderruniiommgg I n FY 620 For Second Polar Securit
Shi pbui | Detense 3ay, May 9,2019.
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feet), and a draft of 10.5 meterst (about 34. 4 f ¢
di spl a®Aethentefing on a pre&i chesagy seasedntbhatthl
that point was somewhat | arger, with a | ength of
meters (about 89.6 feet), faeedraf tanaf aaldd wtpl lal eme
(including payl oa%mnh ecsfe &ab ogwtr ex6,sEB@0etwchmd . hamalSDE
concept Rlelsarganiehgront Ihlave a di splacement (includirt
than 26,000 tons23aG@0 pttomaps closer to
The anbeonvtei oned May 9, 2019, press report states

VT Halterdéds teammates on the PSC include ship de

(TAI'), which has been involved in the design for

modi f i cim & inmbes @f areas to meet Coast Guard requiremeRtmald

Baczkowski, president and CEO of VT Halter Matiisaid. The team went through six

design spirals to refine the design and the major modifications include changes in the hull

form to enhance 8 s hi p6s i cebreaking capabilities and ke

propulsors and sensors, habitability improvements for comfort particularly in open water,

easier access to different areas of the ship, and

RaytheonRTN] is the integrator for C5I capabiliti®son the ship and the main engines

will be supplied by Caterpillar [CAT]. Switzerlaslthsed ABB and Netherlantssed

Trident are supplying the Azipod propulsion system, Flehdsed Jamestown Metal

Marine is spplying the joiner package, and Netherlahdsed Bronswerk the heating,

ventilation and cooling systeffi..
VT H&Il t2e2t, M0 0desi gn for the PSC is co®Onsudeenably |
pol ar icebr eake#DsE®HASst hseh oGvpa dtar Guanrsd pHoelaary i cebr e
is 420 feet | ong and has a fuld& Wéf@odt dd esspil ganc efroerr
the PSC is 4MHefadgitnd o9 @A bphacement is about /¢
He ad vy

The horsepower generated by déamiopropbhsei 65, p0ant
according -qtuoo ttehde Maayr 17,er2019 pdiessr oed rlapgeome om
guartean ltelses &h, 000 shaft horsepoweroheawneg prop
pol ar i PebaeaBeahddXbHhpLIXYUH howevers &d&siHaht er

i nclaudceesnt erl i ne shafted propel savi vl amigéd ploy dtew
propw@wlasormas rangementhedrharmgdaer monigcevwrtéalodgr hul |l de
expected tosgidesiYyh Halctagrabi |l ity f oRolbareaking i «

St.arA May 8, 2019, press report states the follo

iwWe picked the most mo d e r nt, sbon o lbe poadctem t hat was o0
l evel design that roughly met the Coast Guardoés r
i tBadzkowskisaid.

23 SDC Ship Design & Consult GmhtdesignSDC2187 133m Research Vessealccessed May 9, 2019, at
http://www.shipdesign.datml/index.phpBavi=3&navi2=80& navi3=115,

2Br i ef i n dghigoatdiPdlar Redear@? YearsPolarsternand the requirement foofarsternl, ¢ acces s ed
May 8, 2019, ahttp://www.ervegroup.eurp4hp4fo7B$clientServietPath%7Rdewsld43&fileName=
Pr_sentation_Markterkundung_09.09 fin.pdf The briefing is undated but includes a statement on one of its slides

that refers in the past tense to an event that took place in January 2016.

25 C5l stands for @mmand control, communicationsgcomputersgcollaboration, andntelligence

%Cal vin Bi esleecakderFRumdiomg In FY 620 For Second Polar Securit
Shi pbui | Detense Fadyay 9,2019. Abbreviations for firm names in brackets as in original.
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Ailt has a contoured shape. The shape of the hull
mass breaking ice, this actiysslices the ice. The shape of the hull pushed the broken ice
aside, so it doesndét interfere with your propul si

on the other side of the ship. o

The design of the cutter is optimized for seakeeping to suppototiy voyage from its
homeport in Washington state to as far away as the Antarctic, he said.

Ailtds an optimum design between icebreaking and s
AWith the propulsors, with one fixed and two ste
seakeepingcapabl ity so when youdre going on |l ong transit

the crew is not beat to a pulp or heavily fatigued because of the stability characteristics in
open wWater.o

' OO0l w/ 6UU

On June 17, 2019, the Coasho nteupatredt FaS11s0 uantc eSle a thtalt
WA , where t e CwrarséntGumaldar | cebreakers are home

%81 Yl hwnUOEDPOT wil @UI UU

The Coa®t pGowupmwmded FY2021 budget requests $555 mi
the PSC program. ¢ alefo PTOpmislkelsi anriesckF¥2020 f
had provided for t procurementNafi boah Beadritt
Cutter (NSC), with he intent of reprogramming t
Guard sitiaseprbhased FY2021 budget, i f approved &
second PSC.

it o
he
t

21 UYDET w+bi 1 we8l -SUDOOwi OUw
The Coast Guard plansPaloararQthderddehéeveeyviofealkit e
second nPF@bruary 2020, for exampl e, the Coast G

The Coast Guard also understands that we must maintain our existing heavy and medium
icebreaking capability while proceeding with recapitalization. Construction on the first
PSC is planned todgin in 2021 with delivery planned for 2024; however, the contract
includes financial incentives for earlier delivery. Maintenance of POLAR STAR will be
critical to sustaining this capability until the new PSCs are delivered. Robust planning
efforts for aservice life extension project on POLAR STAR are already underway and
initial work for this project will begin in 2020, with phased industrial work occurring
annually from 2021 through 2023. The end goal of this process will be to extend the
v e s s e |célide ustilkdelivery of at least the second new P5C.

The Coast Guar d Peosltaitesasttreasi cteh el icfoeste xotfensi on wor k
The work is being fupdedheaabaSrmikel odbn$dédgmest ec
FY2021t budgethe t hiarnc uafh dfinmgee mpd matnsn.eidiifcil i s’ildfewdndi ng

27Sam L a GAT dlalter Marifie Details Coasiuard Icebreaker Bjd 9SNI NewsMay 8, 2019.

8See, for exampl e, Ben Werner, ACoast Gu a rUSNI Rewbk ar Security
June 17, 2019; Navy Times Staff, i Co a Navy Tnueglund 17Pi cks Homepo
2019.

P®Testimony of Admiral Charl es W. Ray, Coast Guard Vice Coml
House Homeland Security Subcommittee on Transportation & Maritime Security, February 5, 2020, p. 9.
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e vessetllse pOo ds toMGeld ri@c c® ulnit n @P o [taerm Suwasl tl aeidn me n t
at is separate from the | ine item for the PSC

(U0 U 06 TOWIW U

%8 | MU OED O1

One issue for Congress is whethebBG$Sbabddpgromve, T ¢
FY20R bcurememteqluens ®iSICe prargcke atmh e Go apsrto pGusaarld i n i
FY2021 budget submi®%7%sG omi Ifloirom irre skkY 2202 0 nf wnfdi ng
procurement JdNSCLWMthot ha 12tent of reprogrammir
progkrmamconsi dering this issue, Congress may cons
Coast Guardyhasigaedut hteeavodtk tihe i BSQ@rpmpoghi aarg itn
and whetN®C iap dt@c.ubr@Tdhe quest i'NSCofi sowhoact ubverd a 12
is discussed further in thé QR®ergmp®enret ctuhat tr ac
procuremeny programs.

"OOUUEEUwPBU! Ok Od®WOO0QWY WD KU

Another potentiia$ wbeulkeef oroCosmgrassontract with
contractatt ol eaxcthResS @Gase nooft etd hDeDa&rCl iceomt r act t hat t h
Guard awar deda tocoo nvtTr aHatICtorirst th <®uwa ri d nasn dh d\vaevwe ro,f f i
have expregoved hepemndrasof wusi ng aat blleoacskth bsuoymec oonft |
shi(particul ard yt tihred amIIGsn)dgaast edos safodr mat yon o
using bl ock absuy acogantorfadthieng equeBSC fpritolganteorposal s
t he Coarsdl ealgegrdc o n2S e c2t0i 108n F3rlaln ko fL otBhieondo Coast G
Aut haotriiozn @&fS.2 0R1430.-¢ 8lAf5 December 4, 2018) provide.

aut horitytf dGruatride t@oaise whltdcleclmowmy mé eantor @aetri maian
pur chasefsr onit. ebat cuhp pur dmadds) maff ocompEamerstid i on

authority is now codified at 14 U.S.C. 1137.
Al t howari azt withsmaptiphe gewaes, fiotr m pdr athensu arho r
contr,acatnidngit does not generate the kinds of sav
contr £Lotmparednt oacta wiltdc ko pambyo hedo irterdauccte t h e
gover@méhietxyi brielgar di ng whet her and when to acqui
wha't design 3aondouiin dr etthuerrm troeeduce the combined a

30 SeeCRS Report R4256TCoast Guard Cutter Procurement: Background and Issues for Condmg&onald
O'Rourke

3t Stated more fully, from a congressional perspective, todfidan using block buy contracting include the following
0 reduced congressional control over ygayear spending, and tying the hands of future Congresses;

0 reduced flexibility for making changes in Coast Guard acquisition programs in response to unforeseen changes
in strategic or budgetary circumstancesi@iitcan cause any needed funding reductions to fall more heavily on
acquisition programs not covered by multiyear contracts);

0 a potential need to shift funding from later fiscal years to earlier fiscal years to fund economic order quantity
(EOQ) purchaseg.e., upfront batch purchases) of components;

0 the risk of having to make penalty payments to shipbuilders if multiyear contracts need to be terminated due to
unavailability of funds needed to the continue the contracts; and

d the risk that materials armbmponents purchased for ships to be acquired in future years might go to waste if
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overed byThdeNawntmhastused bl ock bugtesowmfracts
i rgdlnasas attack submari nddg teomrdl ( iCo mbarte Srhd pen t( L
ohn LewiOs5)( TTACAGRS oddteirmates that compared to coc
ptions, using a bl ock budyercogquanmtcitt yt h(aEOQ)n cp wrdce
gront batch purchases) ofh enaavtye rpioallaso winale bcroenapkoenr
educe the combi nedeacghiiimd tby nuyzhwiasatid socf® utl hde %etghura
savings dfsfiulplwiacnd.s of $

- =

Acongressionall yNamainadmale dAdadegmizdslt 7o0f Sci ences,
Medi INIArSeEEMe port on acqui sition andtopefralkl owi o0¢
(emphasis as in original):

3. Recommendation: USCG should follow aacquisition strategy that includes block
buy contracting with a fixed price incentive fee contract and take other measures to
ensure best value for investment of public funds.

Icebreaker design and construction costs can be clearly defined, and aifiradqantive

fee construction contract is the most reliable mechanism for controlling costs for a program
of this complexity. This technique is widely used by the U.S. Navy. To help ensure best
long-term value, the criteria for evaluating shipyard profgosiaould incorporate explicitly
defined lifecycle cost metrics....

A block buy authority for this program will need to contain specific language for economic
order quantity purchases for materials, advanced design, and construction activities. A
block buy contracting program with economic order quantity purchases enables series
construction, motivates competitive bidding, and allows for volume purchase and for the
timely acquisition of material with long lead times. It would enable continuous production,
give the program the maximum benefit from the learning curve, and thus reduce labor hours
on subsequent vessels.

If advantage is taken of learning and quantity discounts available through the
recommended block buy contracting acquisition strategy, tleeage cost per heavy
icebreaker is approximately $791 million, on the basis of the acquisition of fourt3hips.

%UOEDPOT w" OEVUUw&UE U Hiuw GOEIUginuEEM EUT EOT U UL
21 DxEUDPOEDPOT w EEOQUOU

Anot her potenti al i scwatfionrueCGepmngensgssts rsiggsmaw hoeft htehre
procur e mefndr F8@edpi rnoggrrcanng h &8s hepbaviydi ng account , I
formally as the Shipbuilding and Asonwetresd on Navy
earl i er, $300 million of the funding that the PS¢
provided through the SCN account i M ME4302D1&8nd F
Government AccoG@MPrealpiolritt vt @Qft febse & e, ad hee Bom s t

Guard, antdhathewdNadv ymavdeng t he est abiNiasslyment of th

those ships are not eventually acquired.

32 SeeCRS Report R4190ultiyear Procurement (MYP) and Block Buy Contractingpefense Acquisition:
Background and Issues for Congrelsg Ronald O'RourkeCRS Report RL3374Navy Littoral Combat Ship (LCS)
Program: Background and Issues for CongrdssRonald O'RourkeandCRS Report R43548\avy John Lewis
(TAO-205) Class Oiler Shipbuilding Program: Background and Issues for Condrg$®onald O'Rourke

33 National Academies of Sciences, Engineering, and MediBivision an Earth and Life Studies and Transportation
ResearchBoarlAc qui si ti on and Operation of P o |, better Repostbmthe a k e r s : Ful
cover letter dated July 11, 2017, pp. 14, 15.
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i ntegrated pr dPgprCamrisfgfaiaoee tfhoals

be funded by eith

award the® contrac

Al thpoghmi ding fundin

complexity in tracki

guesta® to whether that fund
t

X Heawas fundeabdodat 8D h t

about 67% wédér ¢ hpr boart sgd u

f arhe cons2bficthembofnsl WG fRUW d s

prior yeaxpbODndohundi nige

contract,

additional 1®®datSTNu Fiumg i hY .
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H. R. /P2a10nBhfi5Decembrprstidt e20he foll owi

SEC. 122. Icebreaker vessel.

(a) Authority to procure one polarlass heavy icebreakér.

C

and

on

ng:

(1) IN GENERALS There is authorized to be procured for the Coast Guard one polar

class heavy icebreaker vessel.

(2) CONDITION FOR OUTYEAR CONTRACT PAYMENTSS A contract entered into
under paragraph Y1shall provide that any obligation of the United States to make a
payment under the contract for a fiscal year after fiscal year 2018 is subject to the
availability of appropriations or funds for that purpose for such later fiscal year.

(b) Limitation onavailability of funds for procurement of icebreaker ves8elone of the
funds authorized to be appropriated by this Act or otherwise made available for the
Department of Defense for any fiscal year that are unobligated as of the date of the
enactment oftis Act may be obligated or expended for the procurement of an icebreaker

34 Government Accountability Officadomeland Securiy Acqui si t i
DHS6s Progress to | mp GAO/L833PSP rMay 2018,ip

¥The somewhat complicated funding

fundingfor the ship was provided through a series of annual appropriations in

ontract

phase

the Nawvger xthfatirlce nc¢ megdedi roinncst i on

ahteb 6 n al Defense Auth

ons|[:] Leveraging Progra

oM6.Management
hi story for

the@oastr Adgiiisition,

t he
requested $244 million for the acquisition of an icebreaker. The FY1990 DOD appropriatioHsRac3@¢72P.L. 10%
1650f November 21, 1989) provided $329 million for the ship in the SCN account. (See pages 77 and 78 of H.Rept.
101-345 of November 13, 1989.) This figure was then reduced by $4.2 million by a sequester carried out under the
Balanced BudgeAnd Emergency Deficit Control Act of 1985, also known as the GrdaosimanHollings Act
(H.J.Res. 37/P.L. 99177 of December 12, 1985). Another $50 million was rescinded by the Dire Emergency
Supplemental Appropriations for Disaster Assistance, Food Stamps, Unemployment Compensation Administration,
and Other Urgent Needs, and Transfers, and Red&cinds Budgeted for Military Spending Act of 19%0R.
4404P.L. 10:3020f May 25, 1990). An atitional $59 million for the ship was then appropriated in the FY1992 DOD
Appropriations Act.R. 2521P.L. 102172 of November 26, 1991). Also, an additional $40.4 milliopiacurement

Construction, and Improvemen#(&l ) account(as it was known prior to FY201&pm FY1988 through FY2001.
The resulting net funding for the ship was thus $374.2 million, of which $333.8 million, or 89.2%, was DOD funding,
and $40.4 nflion, or 10.8%, was Coast Guapdocurement fundingSource: Undated Coast Guard information paper

provided to CRS by Coast Guard legislative liaison office, March 3, 2016.)

36 Source: Navy information paper dated August 15, 2017, provided to CRS byOffangy of Legislative Affairs on

August 23, 2017.
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vessel other than the one petdass heavy icebreaker vessel authorized to be procured
under subsection (a)(1).

(c) Contracting authoritg.

(1) COAST GUARD®S If funds areappropriated to the department in which the Coast
Guard is operating to carry out subsection (a)(1), the head of contracting activity for the
Coast Guard shall be responsible for contracting actions carried out using such funds.

(2) NAVY.0 If funds are apmpriated to the Department of Defense to carry out
subsection (a)(1), the head of contracting activity for the Navy, Naval Sea Systems
Command shall be responsible for contracting actions carried out using such funds.

(3) INTERAGENCY ACQUISITIONS Notwithstanding paragraphs (1) and (2), the head

of contracting activity for the Coast Guard or head of contracting activity for the Navy,
Naval Sea Systems Command (as the case may be) may authorize interagency acquisitions
that are within the authority of suchdteof contracting activity’

Regardi ng tSheec td omf elR€2RepHdU0aeft @ Bovémbemrt.9R. 2017)
28MP0L.9K1E&thees f ol |l owi ng:

Icebreaker vessel (sec. 122)

The House bill contained provisions (sec. 122, 123, and 1012) that would autherize
Secretary of the Navy to act as a general agent for the Secretary of the Department in which
the Coast Guard is operating and enter into a contract for icebreaker vessels; prohibit funds
for the Department of Defense from being used for the procuterhan icebreaker vessel,

and amend section 2218 of title 10, United States Code, to authorize funds associated with
the National Defense Sealift Fund for the construction of icebreaker vessels.

The Senate amendment contained a similar provision (se8).104

The Senate recedes with an amendment that would authorize oneclpstaheavy
icebreaker vessel, prohibit funds for the Department of Defense from being used for the
procurement of an icebreaker vessel other than this oneg@ataheavy icebreakeessel,

clarify contracting authorities, and require a Comptroller General report.

The conferees recognize the national importance of recapitalizing the U.S. icebreaker fleet
and the extraordinary circumstances that necessitated use of Department afeDefen
funding to procure the first polalass heavy icebreaker, as partially provided in the
Department of Defense Appropriations Act for Fiscal Year 2017. Accordingly, the
conferees support the authorization of this icebreaker in this Act.

The conferees netthe Undersecretary of Management in the Department of Homeland
Security (DHS) serves as the Acquisition Decision Authority for the Polar Icebreaker
Program and that this program is governed in accordance with DHS Acquisition
Management Directive 101 and Instruction 10201 001.

The conferees believe maintaining clear lines of authority, responsibility, accountability,
and resources with the Secretary and Acquisition Decision Authority of the department in
which the U.S. Coast Guard is operating arerggddo delivering icebreakers on cost and
schedule.

Accordingly, the conferees believe the Secretary of the Department of Homeland Security
and the Undersecretary of Management in the DHS should be the officials provided with
authorities and resourcedated to the Polar Icebreaker Program.

37 Section 122 also includes a subsection (d) that requires a GAO aspessing the cost of, and schedule for, the
procurement of new icebreaker
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Therefore, the conferees expect subsequent icebreakers to be authorized by the
congressional committees with jurisdiction over the Coast Guard and funded using Coast
Guard appropriations. (Pages 7B56)

31 ET GREPEICE UOT OWEOQOEwW" OUUw1HPUOwWi GUw/ 2" w/
Anot her potential 1 ssuesdloed@aoedg ressdSIT drheer ns t e
program
/ EUI OU0w#1 UDPT OWEOEwW/ 2" w#l UPT O
e potenti al aspect of the issue of technical,
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desi approach is to redunetbesPRACsmhHhesdubm, anc
mentioned earlier, VT Halter fesatpsevbhuti b Wr c
mat dProd ar 68 Ger mahl i cebr edaekse rgln caunrdr ecnotnlsyt riunct i on;

worked rigorousl ynattardd maomntda b ed i mtbriMiTidryed ear | i
Hal t esthigognddesi gner TechppbogpgAyomabdt a0, dilfnac.at i
anwent through six dRS@&dgens.isgphot ahsi adb oekrséghheq
Conegsrs include the foll owing:

X To what ®odraesSsdeasdsigiheladcdpache time it was used
the parent design foHowdWev &R wlpa mopt ¢ rhre IPISC des
detdaecislageh construction plan was completed at

X How dlyosel at éd diessH bghna rtBef & s MHpIW? many

changes wéoéamssilesthgihnl t o deve?l ofhatthe PSC des
wer e cthhaensgemasnd what technical, schedul e, and c
arise from them?

%l EUUE Ug widy IUYHOOOa
Febr uaGyQ@2e0s2t0i mony on Coast Guard Arctic capabil

The Coast Guard Has Taken Steps to Address Technology, Design, Cost, and
Schedule Risks for the Polar Security Cutters

In September 2018, we found that the Coast Guaichdt have a sound business case
when it established the acquisition baselines for the Polar Security Cutter program in March
2018 due to risks in four key areas: technology, design, cost, and schedule. Our prior work
has found that successful acquisitimograms start with solid, executable business cases
before setting program baselines and committing resources. A sound business case requires
balance between the concept selected to satisfy operator requirements and the desources
design knowledge, techragjies, funding, and tinde needed to transform the concept into

a product, which in this case is a ship with polar icebreaking capabilities. Without a sound
business case, acquisition programs are at risk of breaching the cost, schedule, and
performance batiees set when the program was initiadeh other words, experiencing

cost growth, schedule delays, and reduced capabilities.

To address the key risks we identified and help establish a sound business case for the Polar
Security Cutter program, we made secommendations to DHS, Coast Guard, and the
Navy in our September 2018 report. The agencies concurred with all six recommendations
and have taken steps to address some of the risks, as noted below.

ATechnology.The Coast Guard planned to use proven technologies for the program, but
did not conduct a technology readiness assessment to determine the maturity of key
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technologies prior to setting baselines. As a result, the Coast Guard did not have full insight
into whether these technologies were mature and was potentially underrepresenting the
technical risk of the program. We recommended that the program conduct a technology
readiness assessment, which DHS completed in June 2019. DHS determined that two of
the thee key technologies were mature and the remaining technology was approaching
maturity. The Coast Guard now has plans in place to use testing results to increase the
maturity and reduce risks for the remaining technaotjye hull form.

ADesign.The CoasGuard set program baselines before conducting a preliminary design

review. This review i s a systems engineering even
design meets the requirement of the ship specifications and is producible. By not

conducting thisreview before establishing program baselines, the program is at risk of

having an unstable design, thereby increasing the
recommended that the program update its baselines prior to authorizing lead ship

construction ad after completion of the preliminary design review. DHS and the Coast

Guard agreed and plan to take these steps by fiscal year 2022.

ACost The cost estimate that infor méddhichhe programés
includes life cycle costs for trecquisition[and 30 years ofpperations, and maintenance

of three polar icebreakeéyssubstantially met our best practices for being comprehensive,

well-documented, and accurate. But the estimate only partially met best practices for being

credible. The cst estimate did not quantify the range of possible costs over the entire life

of the program, such as the period of operations and support. As a result, the cost estimate

was not fully reliable and may underestimate the total funding needed for the pridgeam

recommended that the program update its cost estimate to include risk and uncertainty

analysis on all phases of the program life cycle, among other things. Subsequently, in

December 2019, we found that while the Coast Guard updated the cost estidate i

2019 to inform the budget process, the estimate did not reflect cost changes resulting from

the contract award two months prior. Coast Guard officials acknowledged these cost risks

and plan to address them as q#estimae.fCoasthe next updeze
Guard officials told us that they plan to update the cost estimate by the end of February

2020.

AScheduleThe Coast Guarddés initial planned delivery d
the three ships were not informed by a realistisessment of shipbuilding activities.

Rather, these dates were primarily driven by the potential gap in icebreaking capabilities

once the Coast Guar dods onldyhe PojpeStéareacheygy heavy pol al
the end of its service life. In additioaur analysis of selected lead ships for other Coast

Guard and Navy shipbuilding programs found the
construction time of 3 years to be optimistic. An unrealistic schedule puts the Coast Guard

at risk of not delivering the icebakers when promised. As a result, the potential gap in

icebreaking capabilities could widen. We recommended that the program develop a

realistic schedule, including delivery dates, and determine schedule risks during the

construction phase of the programresponse, the Coast Guard is now tracking additional

schedule risks for the program and is in the process of updating its program schedule.

Further, in December 2019, we found that the contract delivery date for the lead ship, May
2024,is2monthstfer t he delivery date in the programbs sc
of ficials said they plan to address this risk whe
end of March 2028°

38 Government Accountability Officeirctic Capabilitiesf] Coast Guard Is Taking Steps to Address Key Challenges,
but Additional Work Remain&AO-20-347T, Testimony Before the Subcommittee on Transportation and Maritime
Security, Committee on Homeland Security, House of Representa&iatsment of Marie A. lék, Director,

Contracting and National Security Acquisitioiebruary 5, 2020, pp-9.
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"O00O0OO0w#1 UPT OQwi OUw' 1 EYAWEOEwW, | EPUOW/ O¢
Another poéeehdoi aCongr esst he das theew ia soid opnreodc ufrl ee e
PSCs (i . e. h e aavnyd pnoel dairu nm cpeoblraera kiecresb)r e dker s t o a

congressionally mandated July 2017 report from t
g and Medicine (NASEM) on the acqui si't

Egineering,

concluded that notional operational rreegsuuilrte ment s
in ships that would not be t ooeakéerfse.r e(nAs isnh wwrz e
7TDE®H the CoasturGweaartd medi iHmap gilsara citcueablrieya kseorme wt
| arger t han&t hhee aioja epborlR@aikeerd) StGawv en what it concl
probable similarity in size between future U.S.
report recommended building a single medium pol ¢
three npw &oreaivyebreakers. This approach, the rep
the medium icebreaker by avoiding thédecost of de
medi um pol dhei d@whiredakesmi p on an erxaitshteirn gt hparno dt uhcel
first ship on a new hper oNDAUSCEEM o tte Ipl@er d o(thsdlt nephicartgir &/ e .
as in original):

2. Recommendation: The United States Congress should fund the construction of four
polar icebreakers of common design that woulthe owned and operated by the United
States Coast Guard (USCG).

The current Department of Homeland Security (DHS) Mission Need Statement

contempl at es a combination of medi um and heavy
recommendation is for a single clasgofar icebreaker with heavy icebreaking capability.

Proceeding with a single class means that only one design will be needed, which will

provide cost savings. The committee has found that the fourth heavy icebreaker could be

built for a lower cost than tHead slip of a medium icebreaker class....

The DHS Mission Need Statement contemplated a tot |
of two classed three heavy and three medium icebreakers. Details appear in the High

Latitude Mission Analysis Report. TiMission Need Statement indicated that to fulfill its

statutory missions, USCG required three heavy and three medium icebreakers; each vessel

woul d have a single crew and would homeport i n
indicated that four heavy icebiaas will meet the statutory mission needs gap identified

by DHS for the lowest cost.

4. Finding: In developing its independent concept designs and cost estimates, the
committee determined that the costs estimated by USCG for the heavy icebreaker are
reasonable. However, the committee believes that the costs of medium icebreakers
identified in the High Latitude Mission Analysis Report are significantly
underestimated...

Although USCG has not yet developed the operational requirements document for a
medum polar icebreaker, the committee was able to apply the known principal
characteristics of the USCG Cutter Healy to estimate the scope of work and cost of a similar
medium icebreaker. The committee estimates that adfirskass medium icebreaker will

cost approximately $786 million. The fourth ship of the heavy icebreaker series is
estimated to cost $692 million. Designing a meditlass polar icebreaker in a second
shipyard would incur the estimated engineering, design, and planning costs of $X#6 milli
and would forgo learning from the first three ships; the learning curve would be restarted
with the first medium design. Costs of building the fourth heavy icebreaker would be less
than the costs of designing and building a foktlass medium icebré&ar....

6. Recommendation: USCG should ensure that the common polar icebreaker design
is scienceready and that one of the ships has full science capability.

Congressional Research Service 18



Coast Guard Polar Security Cutter (Polar Icebreaker) Program

Al four proposed shi psr enoduyl,d bwehidcens-iwginleld baes nfiosrcei
effective wren one of the four shipsmost likely the fourth is made fully science

capable. Including science readiness in the common polar icebreaker design is the most

costef fective way of fulfilling both the USCGds pol
researh polar icebreaker needsThe incremental costs of a scieready design for each

of the four ships ($10 million to $20 million per ship) and of full science capability for one

of the ships at the initial build (an additional $20 million to $30 mi)liare less than the

independent design and build cost of a dedicated research medium icebreaker

briefings at its first meeting, the committee learned that the National Science Foundation

and other agencies do not have budgets to suppetimdlhevy icebreaker access or the

incremental cost of design, even though their science programs may require this capability.

Given the small incremental cost, the committee believes that the science capability cited

above should be included in the acquisitimsts.

Scienceready design includes critical elements that cannot be retrofitteefestively

into an existing ship and that should be incorporated in the initial design and build. Among
these elements are structural supports, appropriate interiogxador spaces, flexible
accommodation spaces that can embark up to 50 science personnel, a hull design that
accommodates multiple transducers and minimizes bubble sweep while optimizing
icebreaking capability, machinery arrangements and noise dampémingitigate
interference with sonar transducers, and weight and stability latitudes to allow installation
of scientific equipment. Such a design will enable any of the ships to be retrofitted for full
science capability in the future, if necessary....

Within the time frame of the recommended build sequence, the United States will require
a sciencecapable polar icebreaker to replace the science capabilitiestaégguponher
retirement. To fulfill this need, one of the heavy polar icebreakers wouldbberpd at the

initial build with full science capability; the ability to fulfill other USCG missions would

be retained. The ship would be outfitted with oceanographic overboarding equipment and
instrumentation and facilities comparable with those of moadeeanographic research
vessels. Some basic scientific capability, such as hydrographic mapping sonar, should be
acquired at the time of the build of each ship so that environmental data that are essential
in fulfilling USCG polar missions can be colledt®

I f pol i cymapkreoreasu rdeecao e neow medi um pol ar i cebreak
pol ar icebreaker, the same general approach recc
f ol l[dobawesdecond medi um pol ar icebreakaltdabd bbiltd
the same common design used for the three new he
medi um pol ar icebreaker.

An Aprli2, 2018, phesbBorkepwrhgstates

As the Coast Guard prepares to review industry bids for a new hekarnjigebreaker, the
service is keeping its options open for the right number and mix of polar icebreakers it will
need in the future, Adm. Paul Zukunft, fiieenr]jcommandant of the Coast Guard, said on
Wednesday [April 11].

The Coast Gu aecadissforthreedheavyamd theeé medium polar icebreakers

but Zukunft said the Ajury is stildl out 0 whether
is aiming toward building three new heavy icebreakers, but it might make sense just to

keep building thse ships, he told reporters at a Defense Writers Group breakfast in

Washington, D.C.

39 National Academies of Sciences, Engineering, and MediEiivision on Earth and Life Studies and Transportation
Research Boardicquisition and Operation of Polacle br ea k er s : Ful fi,lLdttéer Reportiwitt Nati onés |
cover letter dated July 11, 2017, pp. 8.4
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Zukunft said that fAwhen you start |l ooking at the
then you need to look at what is the economy of scale when you start building he
icebreakers, and would it be |l ess expensive to co
He added that the heavy icebreakers provide more capability, and if the price is
faffordabled and in fithe same rangegam as building
end up with one class of heavy icebreakers. o

Building only one class of ships has a number of advantages in terms of maintenance, crew

familiarity, configuration management, and more, he said. A decision on what the future
icebreaker fleet willconsis of i s fisti ldrsoptr.obtabl astésvyeoné ggption
that we want to keep op®n going forward, o Zukunft

+]1 | PUOEUDY QW wWEWB D YPUa w

UOOEUVUawlOi w xxUOx WaBHI@ OO0OEP @0 0b@dbwl
Coast pGopowmded F¥RO0R2stbu@geéE®d mMillion in proci
PSC progr am. I't al so proposes a rescission c

provided for the procurementNafi boalb Beadrtt

ter iI(tNNSCG)he wintent of reprogranE®OH t hat fund
summari zes congressi drhel pdpodaEpdrn détqigerstacti on or

Table 2. Summary of Congres sional Appropriations Action on
FY2021 Procurement Funding Request

(millions of dollars)

Request HAC SAC Conf.

Procurement funding 555

Source: 7TDEOH SUHSDUHG E\ &56 EBY2@1®uBgat subhissighH AKdddSACeommittee
reports, and conference report ofrY2@1 DHS Appropriations ActHAC is House Appropriations Committee;
SAC is Senate Appropriations Committe€onf. is conference agreement.

“OCal vi n BCoass@uartt leeaving Options Open For Future Polar Icebreaker Fleet Bgiense Daily
April 12, 2018. Ellipse as in origiha
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Appendix A. " UUUI OUw4 6206 w/ OOFEWw( EI
Ul EU

| OOEUw1ll Ul EUET w21 px U
p d
h h

This appen X provides background information or
researc ps.
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Pol ar( WAGBO ) Porindcf WBE&B1Ys,i ster ships built to the
OLIXgHandLIX®PH, weacedire the early 1970s as replac
icebrébkygrwere dgshgnedr o ceBDives, and were bui
Shipbuilding of Seattl e, | ta sdiiwiss ifoorr afh el dJec kSh
which exited the shipbuilding business in the | &

Figure A-1.Polar Star and Polar Sea
(Side by side in McMurdo Sound, Antarctica)

Source: Coast Guard photograph that was accessed on April 21, 2014ttpt/www.uscg.mipacarea/

cgcpolarsedistory.asp OLQN QR ORQJHU DFWLYH 7KH SKRWRIE®OPRKSEBBFFRPSDQLHYV .\)
&DQWZHOO OHDVXUH WR 3RVWSRQH 6%ddtbeST8rieQeptdiribed RDIDIP, posed dF HEUHDNHU p
http://blogs.seattletimes.copuliticsnorthwest?201209/22/senatepassesantwellmeasureto-postpone
scrappingpf-polar-seaicebreaker/

41 The designation WAGB means Coast Guard icebreaker. More specifically, W means Coast Guard ship, A means
auxiliary, G means miscellaneous purpose, and B means icebreaker.
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Figure A-2.Polar Sea

Source: Coast Guard photograph that was accessed April 21, 201httpt//www.uscg.mipacareatgcpolarsea/
imgPSEApicBulIShip2.jpgink no longer active). The photograpfFF RPSDQLHYV $VVRFLDWHG 3UHVV “5HS
Seattle% DVHG ,FHEUHDNHU 3R O ube 651 201Q2, p@sie httptZ/komonews.conmewslocal/
reprievefor-seattlebasedicebreakerpolarsea

The ships are 399 f e20t0 |tédnhgse yanad redyi ¢ Blearowes td o ut 1

power fnwlcipmmwrer ed i cebreakers, with a capability
thick at a sepceaewds eo fof3 tkhneoitrs .i cBebr ea kiimg Uc a&Spabi | i
par|l heaey pol ar icebreakers. I n addition to a cr
researchdeoplf é&. of

Pol arwaSt acrommi ssi oned int ®&,seamudi ceo nsrengnaemu dryy i 189

t han 1b0e yyoenadr Bigtismaleinyedr 3 6ebwvée cealuwded ect ric mot
and ot he,heprCobalsetmsGuard placed the s*hip in caret
Congress in FY2008d ahudn divyR20f ld0ra ptegpréit urn it t o s e
for tgyea®septathe work, which reportedly cost abou
the ship was reacti ¥ated on December 14, 2012.

Pol awaSe@ ommi ssioned into service onmdredruary 2.
t han 1b0e yyoenadr si t s or i-ygeianra Isleyr viinctee nldiefde .30l n 2006, t
completed a rehabilitatd oax peotjettos @ hbidc e@@hiethe m e

25, 2010, however, thPoCahatlecBwdrferannamnneadi hee
and twassavail abl afffefThugeaGabsbnBobhaidnféaced

2By comparison, the Coast Gué asndwhigghenderamce Nudtes acamuit418ecur i ty Cu!
feet long and displace roughly 4,000 tons.

43 Source for July 12006, date: U.S. Coast Guantal to CRS on February 22,200Bh e Coas't Guardodés offic
forcaretakest at us is filn Commi ssi on, Special . o

“See, for exampl e, Kyung M. Song, fi | Seathle Taneacembd? D4 ar St ar G
2012.

Al cebreaker POLAR SEA SiGbastGuarkeGbmass (Oficiaj Blay ef thd U.8. Cdaste s , 0

Guard), June 25, 201GBee adof USCG Cancel s Pol ar | c DdfenseMelwveconiuse25,al | Depl oy m
2010Andr ew C. Revkin, AAmeri cads He Dotfarth (blewbrorkeTanleehlaqg) Ar e Bot h
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commi ssi oned, i nacti veelshCabtstr &mstfedritoabienr madj,or2 0 ]
equi pmemal dmr 8% @ rt oStfaafR o Il a Gsa$teatrur * t o servi ce

Al t hough the Coast Guard in recent years has i n\
extend thePobtr®t d endel isfad pofi al condition, as a re
has nevertheless become increasnmuwdly dsapmlgdy menti f
Mc Mur do St ati,ons hiinp bAonatradr cetguciap ment firegaentl y br
somet i mEReplcaue ment s f &r crmmanpy nefnttshearshinm | onger
avail abl e.PoTlloarh pStpaarthize fCala,scta nGui anrudes! aras s ae

sourcepbédpameést

Ol w, 1 EDPUOwW/ OOEUAS-EI EUI EOI U
He al WAGBO()LIX®Hwafsundaedt he early 19 %®P0bd aas Sa aco mp | ¢
anRlol ar &pd was commi ssione2l00hto service on Aug

Figure A-3.Healy

Source: Coast Guard photograph accessed August 12, 201Bitps://www.history.usg.milUSCoastGuard
Photo-Galleryigphoto2002136680/

June 25, 2010.

46 Source: October 17, 201émail to CRS from Coast Guard Congressional Affairs affiegtion 222 of the Coast

Guard and Maritime Transportation Act of 2012R. 2838P.L. 112213 0of December 20, 2012) prohibited the Coast

Guard from removing any part of Polar Sea and from transferring, relinquishing ownership of, dismantling, or

recycling the ship until it submitted a busgs case analysis of the options for and costs of reactivating the ship and

extending its service life to at least September 30, 2022, so as to maintain U.S. polar icebreaking capabilities and fulfill

the Coast Guardés highifaedtudet mes€oastn€edsdlbeasJubden2010
business case analysis was submitted to Congress with a cover date of NovemberFor20a&: on the High

Latitude Study, seAppendix B.

7See, for exampl e, Ri cha-irehrORIS®Rathild oftiveeleSt MilitalnelustNad g1 ect ed 4 3

Co mp | LexAngeles Times August 2, 2019; Mel ody IeavlIcebredikes Caiches The Onl y
Fire Returnni ndArcficiTaday AvMidgracthc t24 ,c a2 ®1 9 ; Calvin Biesecker, AFir e
Aging, and Onl y Defé¢hgeduilyMaiclcle2®i9e ak er , 0
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The shbiupi Iwasby Avondale I ndustries, a shipyard I
numer ous Coast Guar d eavnedn tNiaavly s kbepcgajmnmreg b o nwhngh |l |
I ndustr(hlsl (HUbhgequently wound down shipbuilding

facility is no |l onger building ships.)

Al t hough it is referred to (i nHdail&yctplaalrlgerce) as
thRBal aranBbohma8eda is 420 feet | ong and displ aces
Pol aranBibamarHesadays | ess i ceb(rwhadkcihng sc amhaybiilti tiys r e
a medium poftarhecebhanaker heavwwtparloaore icaeglarbe d k ary
supporting scientific research. The ship can br e
knots, and embark a scientific research staff of
2vi sitors). The ship iccenusiefd cprriensaerairlcyh faonrd scuopnpdo
operations in the Arctic.

3T UI'T w-EUDPDOOEOW2EDI OET wHOUOEEUDOOwWm- 2
Se'S—"Z+1 il Se-7>

Nat hani el()l BIX$Bebammeirlt for the NSF in 1992 by Nor
Shipbuilding, of Larose, LA.

Figure A-4.Nathaniel B. Palmer

Source: Photograph accompanyifgter Rejcek "6 \VWHP 6WXG\ /$5,66%$ 7DNHV 8QLTXH $SSURDF
RQ ,FH 6KHOI ARmd&adiic BuiUHtRd |States Antarctic Program), September 18, 2009. A caption to the
photograph V W DRHEdt#oVCdurtesy: Adam Jenking

Cal IPad mer ihogatrkedr bNEdi son Chouest Offshore (ECC(
LAa firm that owns and operates res®Ralcthershi ps a
is 308 feet | ong and has haadicsrpdva coefmezn2 aonfd acbaonu t

“For more on ECO, shitm/wiwhchoudsiicomhds website at
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scientific “Stvafsf pabfrup2 @ etansi 3a8 isamgsihei p for conduct
supporting scientifiicsarpeasbd aer conf ibmr etahke nAgn tiacrec tuipc .
speeds pofwBi &hoif 9rsbf kia&tihmet tchomadudh ons found in
of the Antasctasrsuonippsyl al mer Station, a U.S.
peni MMhwel s.hi p might be ¢ onsindeorceedh nloggsrsa pahn ci o eelsreen
with enoughpabebregkiog t bBPealAdetcaerberteiack i Fhegn icnaspualbai .
not considered sWMéEMucdentesoppkyf mrsmsit bop.

S72>Z— E@Z1 i1 “Zee
aQ

Li Pal methe poadamd s & pleaaiyrednhciep()MIX8RHwasd bui |t for
NSF by North American Shipping. I't was-compl et ec
term charter from ECO. 't | saRBWt fF,eq800d otnagn sa.n dl tf
crew of 16 and can embark a scientific staff of
van) . It can break ice up to 1 fPadtmetrhi evlaswibtuh | d
to support NtShe ofpretran dtoins, imarticularly operatio
Antarctic Peninsul a.
Figure A-5.Laurence M. Gould
Source: Photograph accompanying AlchetroRV Laurence M. Gouldu XSGDWHG $XJXVW DFFHVVH

August 7, 2019, dtttps://alchetron.conR\-LaurenceM.-Gould#.

49 Sources vary on the exact number of scientific staff that can be embarttezisiip For some basic information on
the ship, seattp://www.nsf.govbd/loppkupporthathpalm.jsp

http://www.usap.gowesselScienceAndOperatiodetumentgirvnews_june03.pdfprvnews_junep8f;
http:/nsf.govbd/iopplantarctireatypdf/plans0607L5plan07.pdf
http://www.nsf.gowpubs1996hsf9693fls.htm and

http://www.hazegray.org/orldnavusahsf.htm
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Si lag($ ekeO@ eaeuy, RLIX®H, which is used for scientific
built by Marinette Marine of Masi oefedrma t eIF |, and
by the College nmnfSFiaeamees east atnlde Odreiaver sity of A

the U.S. acadéemrougés ¢ éiNacdli@mmdaeab gt gphi c Labor at c
Syst{&JINOLSS)k.uilsi a2g6 1 f eet | ong and has a displ acemi
crew aonfd 2c2an embar k an additionagl cath dwiearkt ii ctes 2
3 feet thick at speeds of 2 knots. -chlpeabdlip is c
research ship.

Figure A-6. Sikuliaq

Source: Photograph accompanyihguren Frisch ~ 8 $9ins InternationalConsortium oflcebreaker

Operators WAF [University of Alaska Fairbanks] News and Infoffeltioary 6, 2018. A caption to the
SKRWRJUDSK VWD WMark QecBedltrdbk. TieKdR&HrBh vessel Sikuliaq navigates through Arctic
LFH LQ VXPPHU M

2000EUa

7TDE®H ummari zes the abiooe b0 xt a&7dDEER.Hp $annsdatdhdenr i n
U. Begistered pol ar shiopg hAei dthied peeiblraakdo mgsecpapamt |
Ai wased by Royal Duttcdh sSShppdidr texlpl oompawomy and d
effort (inforwc teinadd ewlgt dhe octhfi pAl avhka h compl et ed

con
is owned by ECO and chartesedi myr Roywgl addt ah She
l aying anchors for drillppndinggso but Bpi bl so ec
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Table A-1.Coast Guard and NSF Polar Ships

Coast Guard NSF
Laurence
Polar Star Polar Sea Healy Palmer M. Gould  Sikuliaq
Currently operational? Yes No Yes Yes Yes Yes
Entered service 1976 1978 2000 1992 1997 2015
Length (feet) 399 399 420 308 230 261
Displacement (tons) 13200 13200 16000 6,500 3,780 3,665
Icebreaking capability 6 feet 6 feet 4.5 feet 3 feet 1 foot at 250r3
(ice thickness in feet) at continuous feetat 2
3 knots or other speed forward knots
motion
Icebreaking capability 21 feet 21 feet 8 feet n/a n/a n/a
using back and ram (ice
thickness in feet)
Operating temperature -60° Fahrenheit -60° -500 n/a n/a n/a
Fahrenheit Fahrenheit
Crew (when operational) 155 155 85 22 16 22
Additional scientific staff 32 32 35 27-37 26 to 2&¢ 26

Sources: Prepared by CRS using data from U.S. Coast Guard, National Reseaucicil, National Science
Foundation DHS Office of Inspector Generalnd (forPalméradditional online reference sourcaeya is not

available.

a. Includes 24 officers, 20 chief petty officers, 102 enlisted, andtge aviation detachment.
b. Includes 19 dicers, 12 chief petty officers, and 54 enlisted.

c. In addition to 85 crew members 85 and 35 scientists, the ship can accommodate another 15 surge
personnel and 2 visitors.

d. Plus 9 more in a berthing van.
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This appenadd tphiaokagldesnd i nformation on required
icebreakers.
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DHS in June 2013 approved a Mission Need Stat eme
recapin agdrixzjagdto. The MNS states the following (e

This Mission Need Statement (MNS) establishes the need for polar icebreaker capabilities
provided by the Coast Guard, to ensure that it can meet current and future mission
requirements in the polaegions....

Current requirements and future projections based upon cutter demand modeling, as
detailed in the HLMAR [High Latitude Mission Analysis Report], indictte Coast

Guard will need to expand its icebreaking capacity, potentially requiring a fleeof up

to six icebreakers (3 heavy and 3 medium) to adequately meet mission demands in the
high latitudes.... The analysis took into account both the Coast Guard statutory mission
requirements and additional requirements for yeand presence in both o regions
detailed in the Naval Operations Concept (NOC) 201The analysis also evaluated
employing single and muitrewing concepts. Strategic home porting analysis based
upon existing infrastructure and distance to operational areas provildidahinput to
determine icebreaker capacity demahd.

Whil e the MNS can be vie
numbers of U. S. pol ar c

wed as an authoritative
ebreakers,qubtedn be not
se
ft

passaglke fMMN®Q ¢ti . e., th ntfipod¢ € wahnfdipddly ). i ncl ud
These ter ms, which are o en overl ooked in disct
icebreakers, make the key sentencewdtuwlsd hHawercl ac
been i f the terms had not been included, and col
requirement might amount to something | ess than
icebreakers.

I't can al so be noiyedtitaesdssapgse aftreodm itnh e hMN S,b otvhea t t
informed by the High Latitude Mission Analysis F
into account not only Coast Guard statutory miss
Defense (DOD) r erqouuinrde npernetsse nfcoer iyneabrot h pol ar r eg
2010 Naval Operations Concept (NDGOCD.aphéear sstpot
have subsequently droppeduntisp2esencecdiinr emenpof

50 Department of Homeland Securifplar Icebreaking Recapitalization Project Mission Ne&ateédnent, Version 1,0
approved by DHS June 28, 2013, pp. 1, 2, 9, 10, 11, 12.

51 A September 25, 2017, GAO report on polar icebreakers states the following (emphasis added):

In December 2016, DOD reported to Congress that it had no specific defensemeqtifr
icebreaking capability because Navy Arctic requirements are met by undersea and air assets which
can provide yearound presence.

0 DOD reported in April 2017 that its only potential defense requirednéartthe Thule Air Force
Base resupply [missig in Greenland is met by the Canadian Coast Guard through a
Memorandum of Understanding with USCG.
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The ulsee NMMS toffpbbhe dhafipsdr ombi ned G&Gvideéeic iDIDon t o
drop its reguoumrdemrteso®mcegeiam the polar regions,
things held equal, as to whetheigheégbier sd met mb &«
|l ess than three heavy and three medium pol ar i ce
have been other changes since the MNS was issuec
things hedlnd reldwsd In,g edsuifroermepmol ar i cebreakers. Th
situation appears uncertain.

I n recent year s, Coast Guard officials have tenc
reqguirement for three heavy and threbdeme@ibym pol
2016, summary of a request for information (RFI)
receive industry feedback on its notional pol ar
Coast Guaridhetdhietedh &thatsea Qeedt fGuartdree Heav:
|l cebreakers and three Medium Polar I cebreakers v
lcebr@adakeeguirement for three heavy and three me
abbreviated as 3+3.

Short of a 3+8treégaidemehici €ba i n the past have
mi ni mum number of heavy polar icebreakers, the (
exampl e, at a NovemberEulr7o,p €2,0 1Bu, r ahseiaar,i nagn do eH noerreg

subcomaihd WekBéeer n Hseul csgprhmirtet ee of the House Fore
Committ-¥ecethAemi ral tdlrearvVli e ©Nioanmaln,d a rstt ad fe dt he C
during the discussioniCmarstti dGru aafd tnhee dise arti fd g atsh ¢
iebreakers troouprdo vaisdseuryeedacraccoesdi andyso€hfthe pol .
Similtard yJume 14, 20Mk6 , ,Colaesdr iGuagrhde fasmrde Mar i t i me T
subcommittee of the House Transpdmi atloMiaheél |l nf
testi fiidwerd admmandant al s o -rteessctuief iceadp atbhdti twe froeae d
icebreaker and t Patl airtntHAttladwees h dwve exutstti mgr e now.
| eas] s h,jmstjh]Je Hi ghutdgatsbauwdet Bt ee heavy polar i ce
Coast GGaquidremedki hd. oBEdwhbdamt kweng about for hea
icebr@&aker s.

A September 25, 2017, GAO report on polar i cebr e

the Coast Guard has been unable to addadl polar icebreaking requestace 2010. For
example, the Coast Guard reported fulfilling 78 percent (25 of 32) of U.S. government
agency requests for polar icebreaking services during fiscal year 2010 through 2016. Coast

O0USCGo6s 2013 Polar I cebreaker Mission Needs Statement
needs as partly based on the 2010 Naval Operations Céneegbaiment that provides] joint

maritime security strategy implementation guidance for the Navy, Marine Corps, andUSCG

which stated that U.S. naval forces had a demand forrgeiad polar icebreaking presence in the

Arctic and Antarctic.

d In April 2017, DOD pint staff officials confirmed that DOD and Naval defense strategy had

been updated and does not include icebreaking requirements. DOD officials in charge of operations
in the Pacific said that although they do not have a requirement for a heavy icelioedkeakers

play a key role in aiding the icebreaking mission to McMurdo.

(Government Accountability OfficeSoast Guard: Status of Polar Icebreaking Fleet Capability
and Recapitalization PIagrGAO-17-698R, September 25, 2017, p. 20 (briefing slide 11).)

52 Summary of RFI, October 25, 2016, page 2, accessed November 10, 2tffs: Atvww.uscg. milcquisition/
icebreakepdf/AcquisitionStrategyRFI.pdf

53 Transcript of hearing.
54 Transcript of hearing.
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Guard officials citedvariolsact or s af fecting the Coast Guardés ab
particularly the unavailability of its heavy polar icebreakérs.

A July 2018 GAO report stated that

the Coast Guard operates one medium icebreaker, the Healy, which has an expected end of
service life in 2029. Despite the requirement for three medium icebreakers, Coast Guard
officials said they are not currently assessing acquisition of the medium polar icebreakers
because they are focusing on the heavy icebreaker acquisition and plastothsosts

and benefits of acquiring medium polar icebreakers at a latePtime.

I n addition tha mbeeet Radfrt MAKRs bBhave been conducted i
assess U.S. requirements for pol agrniczibmgeg atkleeg s ¢
Coast Gwarldar i cebreaker fleet

~ ~

/| OOEUw( El EUI EOl UUw. xI UEUI EwEaw. Ui 1 Uw" «

I n di scussions of Uu. S. pol ar icebreakers, obsery
icebreaking fleets o¢hpEBthhedwsbyn €bDhet Goaandr B asme
icebreakers around t he wosrolnie itcheeb rfeiagkuerress diens itghne
in the .Baltic Sea

Obserwet s mes highlight the difference between t|
the much | arger number of Russian polar icebreatk
can be not@dAtbatcRaeastline i s cnouacsht |lionneg,e rt htanhta r
many more peofsl eArlcitviec i(mbPwstsiraoughly 2 million)
than 68, 000 a°anodf tJhualty nia, r i2t0i 1Inve) ,tsr aAnrscptoirct actoiaosnt ai
critical for suppocrttiicngc onnumnmuenriotuise sRu sGoi uannt rAires wi
regihave di ffering requirements for polar icebr e:
t heot ar | nacetrievsittsi easn d

55 Government Accountability OfficeCoast Guard: Status of Polar Icebreaking Fleet Capability and Recapitalization
Plan, GAO-17-698R, September 25, 2017, pp32A similar statement appears on page 4.

56 Governnent Accountability OfficeCoast Guard Acquisitions[:] Actions Needed to Address Longstanding Portfolio
Management Challenge€AO-18-454, July 2018, p. 13.

57 For additional discussion, see the Background secti@R& Report R4115& hanges in the Arctic: Background
and Issues for Congressoordinated by Ronald O'Rourke
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Table B-1. Major Icebreakers of the World as of May 1, 2017

(Includes some icebreakers designed for Baltic use)

Total all In inventory, government owned or In inventory, privately owned and
types, in operated operated
inventory (+
under 45,000 or 20,000 to 10,000 to
construction 45,000 or 20,000 to 10,000 to more 44,999 19,999
+ planned) more BHP 44,999 BHP 19,999 BHP BHP BHP BHP
Russia 46 (+11+4) 6 (all nuclear 16 (1 nuclear 7 9 8
powered; 2 powered; 5
not designed for
operational) Baltic use)
Finland 10 7 (4 designed 1 2
for Baltic
use)
Canada 7 (+2 +5) 2 5
Sweden 7 (+0 +3) 4 (3 designed 3
for Baltic
use)
United States 5 (+0 +3) 2 (Polar Star 1 (Healy 1 (Aivig 1 (Palmer
andPolar
SeaPolar
Seanot
operational)
Denmark 4 4 (al4
designed for
Baltic use)
China 3 (+1 +0) 3
Estonia 2 2 (both
designed for
Baltic use)
Norway 1 (+1 +0) 1
Germany 1(+0 +1) 1
Chile 1(+0 +1) 1
Australia 1(+0 +1) 1
Latvia 1 1 (designed
for Baltic use)
Japan 1 1
South Korea 1 1
South Africa 1 1
Argentina 1 1 (not
operational)
United 0 (+1 +0)
Kingdom

Source: Table prepared by CRS based Or5. Coast Guard chart showing data compiled by the Coast Guard as
of May 1, 2017, accessed September 14, 201ttt/ www.dco.uscg.miortals8/DCO%20Documents/
Office%200f%20Waterways%20and%200cean%20R0lic¥501%20major%20icebreaker%20charupdf?

201706-08-091723907.
Notes: BHP

WKH EUDNH KRUVHSRZHU RI WKH VKLS:V SRZHU SODQW $ VKLS ZLW

considered a heavy polar icebreaker, a ship with 20,000 to 44,999 BHP might be considered a medium polar
icebreaker, and a ship with 10,000 to 19,999 BHP might Insidered a light polar icebreaker or an icapable
polar ship.
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A July 2017cqepsr tpiecomtpohbda eab fr ebayk etrhse Na't

onal

Academbé Scienc,asde®En@ggiNt&EBHvigitngwas directed b
Secti onhh@OadstofGuard Aut h¢r iRz a/P4ilBR 264 Fetbr 2@zl

8,

P0&d6ncluded the foll owing:
INTRODUCTION

The United States has strategic national interests in the polar regions. In the Arctic, the
nation must protect its citizens, natural resources, and economic interests; assure
soveeignty, defense readiness, and maritime mobility; and engage in discovery and
research. In the Antarctic, the United States must maintain an active presence that includes
access to its research stations for the peaceful conduct of science and the cability t
participate in inspections as specified i
was to advise the U.S. House of Representatives and the U.S. Senate on an assessment of
the costs incurred by the federal government in carrying out polar icélgeakssions

t

and on options that could minimize |ifecycle

and recommendations are presented below. Unless otherwise specified, all estimated costs
and prices for the future U.S. icebreakers are expressed in 204& dsince that is the

year in which the contracts are scheduled to be made. Supporting material is found in the
appendices.

FINDINGS AND RECOMMENDATIONS

1. Finding: The United States has insufficient assets to protect its interests, implement
U.S. poligy, execute its laws, and meet its obligations in the Arctic and Antarctic
because it lacks adequate icebreaking capability.

For more than 30 years, studies have emphasized the need for U.S. icebreakers to maintain
presence, sovereignty, leadership, aadearch capacidybut the nation has failed to
respond.. The strong warming and related environmental changes occurring in both the
Arctic and the Antarctic have made this failure more critical. In the Arctic, changing sea
ice conditions will create gréar navigation hazards for much of the year, and expanding
human industrial and economic activity will magnify the need for national presence in the
region. In the Antarctic, sea ice trends have varied greatly from year to year, but the annual
requirement$or access into McMurdo Station have not changed. The natioetpiipped

to protect its interests and maintain leadership in these regions and has fallen behind other
Arctic nations, which have mobilized to expand their access todeered regionsThe

United States now has the opportunity to move forward and acquire the capability to fulfill
these needs....

2. Recommendation: The United States Congress should fund the construction of four
polar icebreakers of common design that would be owned and emated by the United
States Coast Guard (USCG).

The current Department of Homeland Security (DHS) Mission Need Statement (DHS

2013) contemplates a combination of medi um

recommendation is for a single class of polabieaker with heavy icebreaking capability.
Proceeding with a single class means that only one design will be needed, which will
provide cost savings. The committee has found that the fourth heavy icebreaker could be
built for a lower cost than the leadiglof a medium icebreaker class....

The DHS Mission Need Statement contempl ated

of two classed three heavy and three medium icebreakers. Details appear in the High
Latitude Mission Analysis Report. The Missibieed Statement indicated that to fulfill its
statutory missions, USCG required three heavy and three medium icebreakers; each vessel

y
y

Co

he Al

C 0 st

and h

a

would have a single crew and would homeport
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indicated that four heavy icebreakerslwileet the statutory mission needs gap identified
by DHS for the lowest cost. Three of the ships would allow continuous presence in the
Arctic, and one would service the Antarctic.

As noted in the High Latitude Re psaway, USCGO6s emp
from home port (DAFHP) for a single crew. Three heavy icebreakers in the Arctic provide

555 DAFHP, sufficient for continuous presence. In addition, the medium icebreaker USCG

Cutter Healyds design servi ceisfequifed, USQGNs t hrough 2
could consider operating three ships with four crews, which would provide 740 DAFHP.

The use of multiple crews in the Arctic could require fewer ships while providing a

comparable number of DAFHP. For example, two ships (instead of teenneended

three) operating in the Arctic with multiple crews could provide a similar number of annual

operating days at a lower cost, but such an arrangement may not permit simultaneous

operations in both polar regions and may not provide adequate redyridarapability.

More important, an arrangement under which fewer boats are operated more often would

require more major maintenance during shorter time in port, often at increasing cost. In

addition, if further military presence is desired in the Arai§CG could consider iee

strengthening the ninth national security cutter.

One heavy icebreaker servicing the Antarctic provides for the McMurdo breakout and
international treaty verification. The availability of the vessel could be extended by
homeportingn the Southern Hemisphere. If the single vessel dedicated to the Antarctic is
rendered inoperable, USCG could redirect an icebreaker from the Arctic, or it could rely
on support from other nations. The committee considers both options to be viable and
bdieves it difficult to justify a standby (fifth) vessel for the Antarctic mission when the
total acquisition and lifetimeperating costs of a single icebreaker are projected to exceed
$1.6 billion. Once the four nevecebreakers are operational, USCG caasonably be
expected to plan for more distant titerizons. USCG could assess the performance of
the early ships once they are operational detérmine whether additional capacity is
needed.

USCG is the only agency of the U.S. government that is simadtssly a militaryservice,

a law enforcement agency, a marine safety and rescue agency, and an environmental
protection agency. All of these roles are required in the mission need statement for a polar
icebreaker. USCG, in contrast to a civilian compargs the authorities, mandates, and
competencies to conduct the missions contemplated for the polar icebreakers. Having one
agencywith a multimission capability performing the range of services needed would be
more efficientthan potentially duplicating &frt by splitting polar icebreaker operations
among other agencies.

The requirement for national presence is best accomplished with a military vessel. In
additon USCG i s fully interoperable with the U.S. Nav

TreatyOrganz at i on partner s. USCG is already mandated t
and polaiicebreakers. Continuing to focus this expertise in one agenegins the logical
approach..

Government ownership of new polar icebreakers would be less costly thzssethease

financing (see Appendix C). The government has a lower borrowing cost than any U.S.

based leasing firm or lessor. In addition, the lessor would use kigkeequity (on which

it would expect to make a profit) to cover a portion oftheléasen anci ng. The committee
analysis shows that direct purchase by the government would cost, at a minimum, 19

percent lesshan leasing on a net present value basis (after tax). There is also the risk of

the lessor goindpankrupt and compromising the aedility of the polar icebreaker to

USCG. For its analysis, the committee not only relied on its extensive experience with

leveraged lease financing but also reviewed available Government Accountability Office

reports and Office of Management and Budgdesuexamined commercial leasing
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economics and current interest rates, and validated its analysis by consulting an outside
expert on the issue....

Chartering (an operating lease) is not a viable optidrie availability of polar icebreakers

on the opemarket is extremely limited. (The committee is aware of the sale of only one
heavy icebreaker since 2010.) U.S. experience with chartering a polar icebreaker for the
McMurdo resupply mission has been problematic on two prior charter attempts. Chartering
is workable only if the need is short term and mission specific. The committee notes that
chartering may preclude USCG from performing its multiple missions....

In the committeeds judgment, an enlarged icebreal
USCG tostrengthen its icebreaking program and mission. Although the number of billets
that require an expert is small compared with the overall number of billets assigned to these
icebreakers, more people performing this mission will increase the pool of experien
candidates. This will provide personnel assignment officers with a larger pool of candidates
when the more senior positions aboard icebreakers are designated, which will make
icebreaking more attractive as a career path and increase the overalf leebr@aking
expertise within USCG. Importantly, the commonality of design of the four recommended
heavy icebreakers will reduce operating and maintenance costs over the service life of these
vessels through efficiencies in supporting and crewing theminglaressels of common
design will likely improve continuity of service, build icebreaking competency, improve
operational effectiveness, and be more -effitient....

3. Recommendation: USCG should follow an acquisition strategy that includes block
buy contracting with a fixed price incentive fee contract and take other measures to
ensure best value for investment of public funds.

Icebreaker design and construction costs can be clearly defined, and a fixed price incentive
fee construction contract is th@st reliable mechanism for controlling costs for a program

of this complexity. This technique is widely used by the U.S. Navy. To help ensure best
long-term value, the criteria for evaluating shipyard proposals should incorporate explicitly
defined lifegcle cost metrics....

A block buy authority for this program will need to contain specific language for economic
order quantity purchases for materials, advanced design, and construction activities. A
block buy contracting programwith economic order quaity purchases enables series
construction, motivates competitive bidding, and allows for volume purchase and for the
timely acquisition of material with long lead times. It would enable continuous production,
give the program the maximum benefit from tharhing curve, and thus reduce labor hours

on subsequent vessels.

The acquisition strategy would incorporate (a) technology transfer from icebreaker

designers and builders with recent experience, including international expertise in design,

construction, ad equipment manufacture; (b) a design that maximizes use of commercial

off-the-shelf (COTS) equipment, applies Polar Codes and international standards, and only

applies military specifications (MHSPEC) to the armament, aviation, communications,

andnawjat i on equi pment ; (c) reduction of any HAbuy A
sourcing of the most

suitable and reliable machinery available on the market; and (d) a program schedule that
allows for completion of design and planning before the start o$tagtion. These
strategies will allow for optimization of design, reduce construction costs, and enhance
reliability and maintainability..

4. Finding: In developing its independent concept designs and cost estimates, the
committee determined that the osts estimated by USCG for the heavy icebreaker are
reasonable. However, the committee believes that the costs of medium icebreakers
identified in the High Latitude Mission Analysis Report are significantly
underestimated.
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The committee estimates the rougiderof-magnitude (ROM) cost of the first heavy

icebreaker to be $983 million. (See Appendix D, Tablé.pOf these alin costs, 75 to 80

percent are shipyard design and construction costs; the remaining 20 to 25 percent cover
governmerincurred costssuch as governmeifiirnished equipment and government

incurred program expenses. If advantage is taken of learning and quantity discounts

available through the recommended block buy contracting acquisition strategy, the average

cost per heavy icebreakerapproximately $791 million, on the basis of the acquisition of

four ships. The committeeds anal ysi s of the shi
components (staekp length) suggests an overall length of 132 meters (433 feet) and a

beam of 27 meters (&8et). This is consistent with USCG concepts for the vessel.

Costs <can be significantly reduced by foll owing
Reduction of MIL-SPEC requirements can lower costs by up to $100 million per ship with

no loss of missioncapability... The other recommended acquisition, design, and

construction strategies will control possible cost overruns and provide significant savings

in overall life-cycle costs for the program.

Although USCG has not yet developed the operational mempeints document for a
medium polar icebreaker, the committee was able to apply the known principal
characteristics dhe USCG Cutter Healy to estimate the scope of work and cost of a similar
medium icebreakeiThe committee estimates that a fiedtclass medium icebreaker will
cost approximately $78nillion. The fourth ship of the heavy icebreaker series is
estimated to cost $692 milliomesigning a mediuralass polar icebreaker in a second
shipyard would incur the estimatedgineering, design, andgpining costs of $126 million

and would forgo learning from the firiiree ships; the learning curve would be restarted
with the first medium design. Costs of builditige fourth heavy icebreaker would be less
than the costs of designing and building astfof-class medium icebreaker . In
developing its ROM cost estimate, t@mmittee agreed on a common notional design and
basic assumptions. Two committee members then independently developed cost
estimating modelswhich were validated internally byther committee members. These
analyses were then useddstablishthecomi t t eeds pri mary cost esti mate.

5. Finding: Operating costs of new polar icebreakers are expected to be lower than
those ofthe vessels they replace.

The committee expects thpearating costs for the new heavy polar icebreakers to be lower
thant hose of USCG6és Pol ar Star. Whil e USCGo6s previ
costs of newcutters are significantly higher than those of the vessels they replace, the
committee does ndielieve this historical experience applies in this case. There is good
reason to believe thaperating costs for new ships using commercially available modern
technology will be lowethan costs for existing ships The more efficient hull forms and
modernengines will reduce fuel consumption, and a wesigned automation plant will
require fewer operation and maintenance personnel, which will allow manning to be
reduced or freed up for alternative tasks. The use of COTS technology and the
minimization of MIL-SPEC, as recommended, will also reduce {@rgn maintenance
costs, since use of customized equipment to meetSREC requirements can reduce
reliability and increase costs. A new vessel, especially over the first 10 years, typically has
significantly reduced major repair and overhaul costs, particularly duringaici periods,
compared with existing icebreakdrsuch as the Polar S&that are near or at the end of
their service life.. The Polar Star has many agdated issues that require @ be
extensively repaired at an annual -gdigcking. These issues will be avoided in the early
years of a new ship. However, the committee recognizes that new ship operating costs can
be higher than those of older ships if the new ship has more complexffotd more
capabilities. Therefore, any direct comparisons of operating costs of newer versus older
ships would need to take into account the benefits of the additional capabilities provided
by the newer ship.
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USCG will have an opportunity to evaluaketmanning levels of the icebreaker in light of
the benefits of modern technology to identify reductions that can be made in operating
costs...

6. Recommendation: USCG should ensure that the common polar icebreaker design
is scienceready and that one ofthe ships has full science capability.

Al | four proposed shi psr ewnoduyl,dd bweh idcehs-iwginleld baes nfiosrcei
effective when one of the four shipsnost likely the fourth is made fully science

capable. Including science readiness in the compolar icebreaker design is the most

costef fective way of fulfilling both the USCGO6s pol
research polar icebreaker need$he incremental costs of a scienready design for each

of the four ships ($10 milliorot$20 million per ship) and of full science capability for one

of the ships at the initial build (an additional $20 million to $30 million) are less than the

independent design and build cost of a dedicated research medium icebrdaker

briefings at is first meeting, the committee learned that the National Science Foundation

and other agencies do not have budgets to suppetinidlheavy icebreaker access or the

incremental cost of design, even though their science programs may require this gapabilit

Given the small incremental cost, the committee believes that the science capability cited

above should be included in the acquisition costs.

Scienceready design includes critical elements that cannot be retrofittegifestively

into an existing sip and that should be incorporated in the initial design and build. Among
these elements are structural supports, appropriate interior and exterior spaces, flexible
accommodation spaces that can embark up to 50 science personnel, a hull design that
accommaates multiple transducers and minimizes bubble sweep while optimizing
icebreaking capability, machinery arrangements and noise dampening to mitigate
interference with sonar transducers, and weight and stability latitudes to allow installation
of scientific equipment. Such a design will enable any of the ships to be retrofitted for full
science capability in the future, if necessary....

Within the time frame of the recommended build sequence, the United States will require
a sciencecapable polar icebreakty replace the science capabilities of the Healy upon her
retirement. To fulfill this need, one of the heavy polar icebreakers would be procured at the
initial build with full science capability; the ability to fulfill other USCG missions would

be retaind. The ship would be outfitted with oceanographic overboarding equipment and
instrumentation and facilities comparable with those of modern oceanographic research
vessels. Some basic scientific capability, such as hydrographic mapping sonar, should be
acqured at the time of the build of each ship so that environmental data that are essential
in fulfiling USCG polar missions can be collected.

7. Finding: The nation is at risk of losing its heavy polar icebreaking capability
experiencing a critical capacitygap? as the Polar Star approaches the end of its
extended service life, currently estimated at 3 to 7 years.

The Polar Star, built in 1976, is well past itsy3far design life. Its reliability will continue

to decline, and its maintenance costs will caundi to escalate. Although the ship went

through an extensive lifextending refit in 20112 0 1 2 , the Pol ar Starbés usef
estimated to end between 2020 and 2024. As USCG has recognized, the evaluation of

alternative arrangements to secure polar eaking capacity is important, given the

growing risks of the Polar Star losing its capability to fulfill its mission....

8. Recommendation: USCG should keep the Polar Star operational by implementing
an enhanced maintenance program (EMP) until at least twaew polar icebreakers
are commissioned.

Even i f the committeeobs noti onal schedule for ne

polar icebreaker would not be ready until July 2025 he commi tt eeds proposed E
could be designed with plann®dnd targetedl upgrades that allow the Polar Star to
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operate every year for its Antarctic mission. The necessary repairs could be performed in
conjunction with t heocking scpedute within exiseng annugle ar |y dr vy
expenditures, estimated to average $8ioni In particular, the EMP would require

i mprovements i n t he shipés operating systems, S
propulsions y st e ms , and controllable pitch propellers.
EMP coul d be accompl iagelamndal repairt eRpenditurdsSE Bd s av e

Polar Star, which currently range between $2 million and $9 milfion.
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July 2011l priolvead@@asgr &eaard st@dmdiysoinondheaobast
pabiliti eisn fioiag otpedeat ( id.mee. ,s tpuodlyar )c asermbehsL.y Kk n o\
gh Latituded8tedyJuly 2010 on its cover. The |
Il owi ng:

[The study] concludes that futumapability and capacity gaps will significantly impact

four [Coast Guard] mission areas in the Arctic: Defense Readiness, Ice Operations, Marine
Environmental Protection, and Ports, Waterways, and Coastal Security. These mission
areas address the proteatiaf important national interests in a geographic area where other
nations are actively pursuing their own national goals....

The common and dominant contributor to these significant mission impacts is the gap in
polar icebreaking capability. The increagin o b s ol escence of the Coast Guar
fleet will further exacerbate mission performance gaps in the coming years....

The gap in polar icebreaking capacity has resulted in a lacksafaatime for crews and

senior personnel and a corresponding gagraining and leadership. In addition to
providing multimission capability and intrinsic mobility, a helicoptapable surface unit

would eliminate the need for acquiring an expensive shased infrastructure that may

only be needed on a seasonabocasional basis. The most capable surface unit would be

a polar icebreaker. Polar icebreakers can transit safely in a variety of ice conditions and
have the endurance to operate far from |l ogistics |
have conducted wide range of planned and unscheduled Coast Guard missions in the past.
Polar icebreakers possess the ability to carry large numbers of passengers, cargo, boats,
and helicopters. Polar icebreakers also have substantial command, control, and
communicatios capabilities. The flexibility and mobility of polar icebreakers would assist

the Coast Guard in closing future mission performance gaps effectively....

Existing capability and capacity gaps are expected to significantly impact future Coast

Guard perforrance in two Antarctic mission areas: Defense Readiness and Ice Operations.

Future gaps may involve an inability to carry out probable and easily projected mission

requirements, such as the McMurdo resupply, or readiness to respondpcettistable

evens. By their nature, contingencies requiring the use of military capabilities often occur

quickly. As is the case in the Arctic, the deteri
is the primary driver for this significant mission impact. This willtfier widen mission

performance gaps in the coming years. The recently issued Naval Operations Concept 2010

requires a surface presence in both the Arctic and Antarctic. This further exacerbates the

capability gap left by the deterioration of the icebredlest....

58 National Academies of Sciences, Engineering, and MediElivision on Earth and Life Studies and Transportation
ResearchBoarlAc qui si ti on and Operation of P o |, better Repostbmthe a k e r s : Ful
cover letter dated July 11, 2017, pp2@.
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The significant deterioration of the Coast Guard icebreaker fleet and the emerging mission
demands to meet future functional requirements in the high latitude regions dictate that the
Coast Guard acquire material solutions to close the cayaimifs....

To meet the Coast Guard mission functional requirement, the Coast Guard icebreaking
fleet must be capable of supporting the following missions:

X Arctic North Patrol. Continuous multimission icebreaker presence in the Arctic.
X Arctic West Scierce.Spring and summer science support in the Arctic.

X Antarctic, McMurdo Station resupply. Planned deployment for bre#ak supply
ship escort, and science support. This mission, conducted in the Antarctic summer,
also requires standby icebreaker suppartoackup in the event the primary vessel
cannot complete the mission.

X Thule Air Base Resupply and Polar Region Freedom of Navigation Transits.

Provide vessel escort operations i n support 0 f
Operation Pacer Goose; theamplete any Freedom of Navigation exercises in the
region.

In addition, the joint Naval Operations Concept establishes the following mission
requirements:

x Assured access and assertion of U.S. policy in the Polar Regiofitie current
demand for this missn requires continuous icebreaker presence in both Polar
Regions.

Considering these missions, the analysis yields the following findings:

X The Coast Guard requires three heavy and three medium icebreakers to fulfill
its statutory missions.These icebreaks are necessary to (1) satisfy Arctic winter
and transition season demands and (2) provide sufficient capacity to also execute
summer missions. Singlerewed icebreakers have sufficient capacity for all current
and expected statutory missions. Multiptewing provides no advantage because the
number of icebreakers required is driven by winter and shoulder season requirements.
Future use of multiple or augmented crews could provide additional capacity needed
to absorb mission growth.

X The Coast Guard requires six heavy and four medium icebreakers to fulfill its
statutory missions and maintain the continuous presence requirements of the
Naval Operations Concept.Consistent with current practice, these icebreakers are
singlecrewed and homeported in Seatw@ashington.

X Applying crewing and home porting alternatives reduces the overall requirement
to four heavy and two medium icebreakers.This assessment of nowmaterial
solutions shows that the reduced number of icebreakers can be achieved by having all
ves®ls operate with multiple crews and two of the heavy icebreakers homeporting in
the Southern Hemisphere.

Leasing was also considered as a nonmaterial solution. While there is no dispute that the

Coast Guardds pol ar i cebzaton, lthedecisiohteacuirda s i n need
this capability through purchase of new vessels, reconstruction of existing ships, or

commercial lease of suitable vessels must be resolved to provide the best value to the

taxpayer. The mukimission nature of the Coast Gdamay provide opportunities to

conduct some subset of its missions with non govermowned vessels. However,

serious consideration must be given to the fact that the inherently governmental missions

of the Coast Guard must be performed using governmened and operated vessels. An

interpretation of the national policy is needed to determine the resource level that best

supports the nationds interests.
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The existing icebreaker capacity, two inoperative heavy icebreakers and an operational
medium icebeaker, does not represent a viable capability to the federal government. The
time needed to augment this capability is on the order of 10 years. At that point, around
2020, the heavy icebreaking capability bridging strategy expires.

At a Jul yarifng 2®0rn1y. e economic interests in

SENATOR OLYMPIA J. SNOWE: On the high laide study, do you agree withand
thos® | would like to also hear from you, Admiral Titley, as well, on these requirements
in terms of Coast Guard vessels as | understand it, they want td hguess, it was a
three medium ice breakers. Am in correctaying that? Three medium ice breakers.

ADMIRAL ROBERT PAPP, COMMANDANT OF THE COAST GUARD: | agree with

the mission analysis and as you look at the requirements for the things that we might do up

ther e, if it is i n thenmanarequicementdor threetheavye st |, it
ice breakers and three medium ice breakers and then if you want a persistent presence up

there, it would requi@ and also doing things such as breaking out (inaudible) and other
responsibilities, then it would take up tor@ximum six heavy and four medium.

SNOWE: Right. Do you agree with that?

PAPP: I f we were to be charged with carrying
Those are the numbers that you would need to do it.

SNOWE: Admiral Titley, how would you resnd to the high latitude study and has the
Navy conducted its own assessment of its capability?

REAR ADMIRAL DAVID TITLEY, OCEANORGRAPHER AND NAVIGATOR OF
THE NAVY: Ma 6 a m, we are in the process right
capabilities based asssment that will be out in the summer of this year.

We are getting ready to finish tidathe Coast Guard has been a key component of the

Navybés task force on climate change, l'iterall
Operations set this up, that margj we had the Coast Guard invited as a member of our

executive steering committee.

So we have been working very closely with the Coast Guard, with the Department of
Homeland Security, and | think Admiral Pappgaid it best as far as the specific comments
on the high latitude study but we have been working very closely with the Coast®@uard.

t he
At mosphere, Fi sheries, and Coast Guard subcommi
Transportation Committee, the following exchange

out

t

i der

no'

y

S

) EOUEUVa wl Yhvhow#' 2w. I I PET wOl w( OUx1 EVUOU w!

A JanuaryodO0Olther €£€Barptb| Guafidermhrteltak eD S Of fi ce
I nspect oort aGetmdd rtalei ng:

The Coast Guard does not have the necessary budgetary control over its [polar] icebreakers,
nor does it have a sufficient number of icebreakers to accomplish its missions in the Polar
Regions. Currently, the Coast Guard has only one operatipokr] icebreaker [i.e.,

Healy], making it necessary for the United States to contract with foreign nations to
perform scientific, logistical, and supply activities. Without the necessary budgetary
control and a sufficient number of icebreaking assetsQast Guard will not have the
capability to perform all of its missions, will lose critical icebreaking expertise, and may

59 United States Coast Guard High Latitude Region Mission Analysis Capstone Suduha®p10pp. 1613, 15.
60 Source: Transcript of hearing.
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be beholden to foreign nations to perform its statutory missions. The Coast Guard should
improve its strategic approach to ensurattit has the longerm icebreaker capabilities
needed to support Coast Guard missions and other national interests in the Arctic and
Antarctic region$?

Regarding current polar icebreaking csapaabeisl i ti es
tdh foll owing:

The Coast Guardds icebreaking refletablees are unlik
below] outlines the missions that Coast Guard is unable to meet in the Arctic with its
current icebreaking resources.

Arctic Missions Not Being Met
Requesting Agency Missions Not Being Met

United States Coast Guard 0 Fisheries enforcement in Berigga
to prevent foreign fishing in U.S.
waters and overfishing

0 Capability to conduct searemnd
rescue in Beaufort Sea foruise line
and natural resour@xploration ships

0 Future missions not anipated to
be met: 2010 ArctidVinter Science
Deployment

NASA Winter access to the Arctic to conduct
oceanography and study Arctic
currents and how they relate to
regional ice cover, climate, and

biology
NOAA and NSF Winter research
Department of Defense Assured access to idmpacted waters

through a persistent icebreaker
presence in the Arctic and Antaréfic

The rempdratt esl ¢sde foll owi ng:

Should the Coast Guard not obtain funding for new icebreakeraajor service life

extensions for its existing icebreakers with sufficient {eaek, the United States will have

no heavy icebreaking capability beyond 2020 and no polar icebreaking capability of any

kind by 2029. Without the continued use of icebreskéhe United States will lose its

ability to maintain a presence in the Polar Regio
ice operations will continue to diminish, and missions will continue to go uffmet.

61 Department of Homeland Security, Office of Inspector Gengrdlbe Coast Guarddés Polar Il cebreal
Upgrade, and Acquisition Progrgn®1G-11-31, January 2011, p. 1 (Executive Summary). ReporsaedeSeptember
21, 2011, abttps://www.oig.dhs.goassetWigmt/OIG_1131_Janll.pdf

62 Department of Homeland Security, Office of Inspector Gengral,e Coas't Gu ar drdainteRamdea r |l cebr eal
Upgrade, and Acquisition Progran®1G-11-31, January 2011, 9.
63 Department of Homeland Security, Office of Inspector Gengrdlbe Coast Guarddés Polar Il cebreal

Upgrade, and Acquisition Progran®1G-11-31, January 2011, A0.
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Regarding cu
f

rent pelsaf oir c ¢ldrréta kcimnngi gscséi poanbsi,| itth e
states the I

r
ol Il owi ng:

The Coast Guard needs additional icebreakers to accomplish its missions in the Antarctic.

The Coast Guard has performed the McMurdo Station resupply in Antarctica for decades,

but withi ncreasing difficulty in receduty year s. The
icebreakergi.e., Polar StarandPolar Sed are at the end of their service lives, and have

become less reliable and increasingly costly to keep in setvice

In recent years, thedast Guard has found that ice conditions in the Antarctic have become
more challenging for the resupply of McMurdo Station. The extreme ice conditions have
necessitated the use of foreign vessels to perform the McMurdoibreak

As ice conditions contire to change around the Antarctic, two icebreakers are needed for
the McMurdo breakn and resupply mission. Typically, one icebreaker performs the-break

in and the other remains on standby. Should the first ship become stuck in the ice or should
the ice le too thick for one icebreaker to complete the mission, the Coast Guard deploys
the ship on standby. Since the Polar Sea and Polar Star are not currently in service, the
Coast Guard has no icebreakers capable of performing this migEientable below]
outlines the missions that will not be met without operational helany icebreakers.

Arctic Missions Not Being Met
Requesting Agency Missions Not Being Met

NSF Missions not anticipated to be met: 262011
Operation Deep FreeieMcMurdo Station
Resupply

Department of State Additional inspections of foreign facilities in
Antarctica to enforce the Antarctic Treaty and
ensure facilities® envir

The 1sepcoorntcl usi on and recommendations were as fo
Conclusion

With an agingleet of three icebreakers, one operational and two beyond their intended 30
year service life, the Coast Guard is at a critical crossroads in its Polar Icebreaker
Maintenance, Upgrade, and Acquisition Program. It must clarify its mission requirements,
andif the current mission requirements remain, the Coast Guard must determine the best
method for meeting these requirements in the short and long term.

Recommendations

We recommend that the Assistant Commandant for Marine Safety, Security, and
Stewardship:

Recommendation #1:Request budgetary authority for the operation, maintenance, and
upgrade of its icebreakers.

Recommendation #21n coordination with the Department of Homeland Security, request
clarification from Congress to determine whether Arctic missishould be performed by
Coast Guard assets or contracted vessels.

64 Department of Homeland Security, Office of Inspector Gengrdlbe Coast Guarddés Pol ar Il cebreal
Upgrade, and Acquisition Progran®1G-11-31, January 2011p10-11.
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Recommendation #31n coordination with the Department of Homeland Security, request
clarification from Congress to determine whether Antarctic missions should be performed
by Coast Guardssets or contracted vessels.

Recommendation #4:Conduct the necessary analysis to determine whether the Coast
Guard should replace or perform serviife extensions on its two existing heagyty
icebreaking ships.

Recommendation #5:Request approprians necessary to meet mission requirements in
the Arctic and Antarcti€®

The report states that

The Coast Guard concurred with all five of the recommendations and is initiating corrective
actions. We consider the recommendations open and unresolvedCodst Guard
provided information on some of its ongoing projects that will address the program needs
identified in the report®

| YuYw4 628w UEUDEwll Ul EUET w" O00OPUUDOOW:

A May 2010 report from the U.S. ArctictiRes®arch
for Arctic r2e0skQaatcend ftolre 2f0®DI9I owi ng:

To have an effective Arctic research program, the United States must invest in human

capital, research platforms, and infrastructure, including new polar class icebreakers, and

sustained seajraland, spae, and social observing systemd he Commission urges the

President and Congress to commit to®%replacing the

| YYAw- EUDPOOEOw1l Ul EUET w" OUOCEPOwW1l xOUU
A2007 National Res e alPohlacCeoturnecakl e r(SNRCn a e@hoangi ng
Assessment ,msfseds®d Noeéeds and uture n®eds for Ci

f
The study was required by report | anguage accomg
(H. R. /P436-3238Bhe study was completed in 2006 and

65 Department of Homeland Security, Office of Inspector GengldCoast Guar dés Pol ar I cebreaker
Upgrade, and Acquisition Progran®1G-11-31, January 2011, p21
66 Department of Homeland Security, Office of Inspector Gengralbe Coast Guarddés Polar Il cebreal

Upgrade, and Acquisition ProgramIG-11-31, January 2011, p31

67U.S. Arctic Research CommissidReport on Goals and Olgjéves for Arctic Research 20€910, May 2010p. 4.
Accessed online December 5, 2011ht#ps://storage.googleapis.cargticgovstaticpublicationsgoals/
usarc_goals_200%0.pdf

68 National Research CouncRplar Icebreakers in a Changing World, An Assessment of U.S. N&adkington,
2007, 122 pp.

69H.R. 4567P.L. 108334 0f October 18, 2004. The related Senate bill #a8537 The Senate report & 2537
(S.Rept. 1082800f June 17, 2004tated the following:

The Committee expects the Commandant to enter into an arrangement with the National Academy
of Sciences to conduct a comprehensive study of the role of Coast Guard icebreakers in supporting
United States operatioms the Antarctic and the Arctic. The study should include different

scenarios for continuing those operations including service life extension or replacement of existing
Coast Guard icebreakers and alternative methods that do not use Coast Guard isefiteake

study should also address changes in the roles and missions of Coast Guard icebreakers in support
of future marine operations in the Arctic that may develop due to environmental change, including
the amount and kind of icebreaking support that beyequired in the future to support marine
operations in the Northern Sea Route and the Northwest Passage; the suitability of the Polar Class
icebreakers for these new roles; and appropriate changes in existing laws governing Coast Guard
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sources refer to the Tdhteu d yedea st thtehmedc addrddddomisNiRICn § egrod
recommendati ons:

Based on the current and future needs for icebreaking capabilities, the [study] committee

concludes that the nation continues to require a polar icebreaking fleet that includes a

minimum oft hr e e mul timi ssion ships [1'i ke the Coast
icebreakers] and one singteission [research] ship [like Palmer]. The committee finds that

although the demand for icebreaking capability is predicted to increase, a fleet of three

multimission and one singlmi ssi on i cebreakers can meet the na
icebreaking needs through the application of the latest technology, creative crewing

models, wise management of ice conditions, and more efficient use of the icebreaker fleet

ard other assets. The nation should immediately begin to program, design, and construct

two new polar icebreakers to replace the POLAR STAR and POLAR SEA.

Building only one new polar icebreaker is insufficient for several reasons. First, a single
ship cannobe in more than one location at a time. No matter how technologically advanced
or efficiently operated, a single polar icebreaker can operate in the polar regions for only a
portion of any year. An icebreaker requires regular maintenance and technpeat fugm
shipyards and industrial facilities, must reprovision regularly, and has to effect periodic
crew changeouts. A single icebreaker, therefore, could not meet any reasonable standard
of active and influential presence and reliableyéitaccess thoughout the polar regions.

A second consideration is the potential risk of failure in the harsh conditions of polar
operations. Despite their intrinsic robustness, damage and system failure are always a risk
and the U.S. fleet must have enough depth ¢wide backup assistance. Having only a
single icebreaker would necessarily require the ship to accept a more conservative
operating profile, avoiding more challenging ice conditions because reliable assistance
would not be available. A second capable ieaker, either operating elsewhere or in
homeport, would provide ensured backup assistance and allow for more robust operations
by the other ship.

From a strategic, longe¢erm perspective, two new Polar class icebreakers will far better
position the natioffior the increasing challenges emerging in both polar regions. A second
new ship would allow the U.S. Coast Guard to reestablish an active patrol presence in U.S.
waters north of Alaska to meet statutory responsibilities that will inevitably derive from
increased human activity, economic development, and environmental change. It would
allow response to emergencies such as seardiescue cases, pollution incidents, and
assistance to ships threatened with grounding or damage by ice. Moreover, a second new
ship will leverage the possibilities for simultaneous operations in widely disparate
geographic areas (e.g., concurrent operations in the Arctic and Antarctic), provide more
flexibility for conducting Antarctic logistics (as either the primary or the seagnship

for the McMurdo brealn), allow safer multipleship operations in the most demanding

ice conditions, and increase opportunities for international expeditions. Finallyfeontip
decision to build two new polar icebreakers will allow econoniieshe design and
construction process and provide a predictable cost reduction for the second ship

The [study] committee finds that both operations and maintenance of the polar icebreaker
fleet have been underfunded for many years, and the capahufitiee natios icebreaking

icebreaking opetans and the potential for new operating regimes. The study should be submitted
to the Committee no later than September 30, 2005.

The conference report dhR. 4567(H.Rept. 108774 of October 9, 20043tated the following:

As discussed in the Senate report and the Coast Guard authorization bill for fiscal year 2005, the
conferees require the Nati@mnAcademy of Sciences to study the role of Coast Guard icebreakers.

The earlier House report ¢hR. 4567(H.Rept. 108541 0f June 15, 2004) contained language directing a similar
report from the Coast Guard rather than the National Academies. (See the passage in the House report under the header
ilcebreaking. 0)
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fleet have diminished substantially. Deferred kiegn maintenance and failure to execute

a plan for replacement or refurbishment of the né&idoebreaking ships have placed
national interests in the polar regions at riBke nation needs the capability to operate in
both polar regions reliably and at will. Specifically, the committee recommends the
following:

X The United States should continue to project an active and influential presence in the
Arctic to support its intests. This requires U.S. government polar icebreaking
capability to ensure yeaound access throughout the region.

X The United States should continue to project an active and influential presence in the
Antarctic to support its interests. The nation wddoreliably control sufficient
icebreaking capability to break a channel into and ensure the maritime resupply of
McMurdo Station.

X The United States should maintain leadership in polar research. This requires
icebreaking capability to provide accesshe deep Arctic and the i@®vered waters
of the Antarctic.

X National interests in the polar regions require that the United States immediately
program, budget, design, and construct two new polar icebreakers to be operated by
the U.S. Coast Guard.

X Toprovide continuity of U.S. icebreaking capabilities, the POLAR SEA should remain
mission capable and the POLAR STAR should remain available for reactivation until
the new polar icebreakers enter service.

X The U.S. Coast Guard should be provided sufficgpe¢rations and maintenance
budget to support an increased, regular, and influential presence in the Arctic. Other
agencies should reimburse incremental costs associated with directed mission tasking.

X Polar icebreakers are essential instruments of LaBomal policy in the changing
polar regions. To ensure adequate national icebreaking capability into the future, a
Presidential Decision Directive should be issued to clearly align agency
responsibilities and budgetary authoritiés.

The Coast iGuaz2Oofy eétalktaetd!| ildy hsu pPIRE€r t eport, and t ha
Guafiéd working closely with interagency partners
pol ar policy that identifies broadild. $haitntwedés
ensure adequate maritime presence to further th
u. S. nati onal interests in these regions should
Guard] capability aThke rCosacurssGandrreaty wilhfigonfeinlt Isa wi n g
those broad U.S. interests and priorities are i
icebreaking fleet should W& maintained in an ope

7O National Research CouncRplar Icebreakers in a Changing World, An Assessment of U.S. Né&dhington,
2007, pp. 2.

% Coast Guard point paper provided to CRS on February 12, 2008, and dated with the same date, providing answers to
guestions from CRS concerning polar icebreaker modsiaiz
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AppendixC. / 2" WO WO EDOI

This appendaddipriesmralt backgr oundSiCnfpo.rogataimon on
2U00EUVawlOi wruUOERDINDELYHIIWRHEODUUDOOU
7TDE&Hshows requested andP®C op rdarg rdahmef uGmdisrnt g Guaarr dt

budget s@ibmimesicoand PECi pmniomftahnh eEXad0OnL ssi on t hr ouc
FY2Dsubmi ssi on.

Table C-1.Funding for PSC Program in FY2013-FY2021 Budget Submissions
(millions of theryear dollars)

FY FY FY FY FY FY FY FY FY FY FY FY FY 5-year
Budget 13 14 15 16 17 18 19 20 21 22 23 24 25 total

FY13 8 120 380 270 82 860
FY14 2 8 100 20 100 230
FY15 6 4 100 20 100 230
FY16 4 10 2 100 50 166
FY17 150 0 50 150 430 780
FY18 19 50 150 430 300 949
FY19 750 125 385 345 200 1,805
FY20 35 385 345 200 350 1,315
FY21 555 n/a nla nla n/a n/a

Source: Table prepared by CRS based on Co@stard FY2013-Y2®1 budget submissiona/a means not
available.

Notes: For each line in the table, the first figure shown (e.g., $8 million in the case of the FY2013 budget) is the
amount of funding that was requested for that fiscal yAatual funding figures for FY20EY2®1 are different.

e reductionvegpapr 6gndmmgdf dbr a new p-ol ar icebi
2016 budget subhnt&Happeaar shownhawe bealn rel atec
duction in the annual GPuoding@émeset act hohheacfc

provePdéhlcec ¥untt hose budget subDEGHIEen that i s
t t@wsdirird i2e0db@nnual fundiPCghcewvret swémethet
eased from the reduced hleevieclesbuilerd ktiklegs e budge

NO=-®—0—= T+
CCOVWSO3ZIOD<T
oo
=0

sentially, an unfunded requirement. For exampl
sources and prioritiesshefrfors,t aadOCo0anss, GAtama
bcommi ttee of the Senate Commerce, Science, ar
kunftth-€Eotmimandant of the Coast Guar d, testified

by reactivatingPolar Star, we have purchased up to 10 years of decision space to
recapitalize our icédreaking fleet. Two of those years have expired. And while I'm
exploring several options to reconstitute our naiidfeet of icebreakers, | will need
topline relief[i.e., an increasejn my acquisition budget to make this requirement a
reality.”®

72 Prior to FY2019, the PC&I account was called the Acquisition, Construction, and Improvements (AC&I) account.
73 Source: Transcript of hearing.
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Table C-2.Funding in Procurement, Construction, and Improvements ( PC&l) Account
(millions of dollars, rounded to nearest tenth)

Budget FY13 FY14 FY15 FY16 FY17 FY18 FY19 FY20 FY21 FY22 FY23 FY24 FY25 Avg.
FY13 1,217.3 1,4295 11,6199 1,643.8 1,722.0 1,526.5
FY14 951.1 1,195.7 901.0 1,024.8 1,030.3 1,020.6
FY15 1,084.2 1,103.0 11,1289 1,180.4 1,228.7 1,145.0
FY16 1,017.3 1,125.3 1,255.7 1,201.0 1,294.6 1,178.8
FY17 1,136.8 1,259.6 1,339.9 1,560.5 1,840.8 1,427.5
FY18 1,203.7 1,360.9 1,602.7 1,810.6 1,687.5 1,533.1
FY19 1,886.8 1,473.0 1,679.8 15555 1,698.5 1,658.8
FY20 12347 1,679.8 15555 11,6985 1,737.0 1,581.1
Fy21 1,637.1 n/a n/a n/a n/a n/a

Source: Table prepared by CRS based on Co@stard FY2013-Y2@0 budget submissionBrior to FY2019, the PC&I account was called the Acquisition,
Construction, and Improvements (AC&I) accounta means not available.
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or additdi scussion of thePioscwremdént heCdmusntdi ngt
mpr ov ePr@rhitcc o(u MISSHQY & e [B'el ow dadiet isoomel adet ai |l s on
he budget submissions since the FY2013 submissi

%81 Yhut w2UEOPUUDOO

ThAedmi ni sFk¥aPblluodhgabmi ssi on initiated a new proje
construction of a new pol ar eirc efbirveea kyeera r sa nfdo ri ntch
acquisitiofMERMHOeémheughi opr (al most enough to fully
new polar icemacecakeag. neAhndyd funding might have |
perhaps also FY2019, -ywhairc hwiwedroew boefy arhde tFhYe2 Of1li3v eb
submission.) The submission stated that DHS ant.
shiwg tthhe nexto(fiee,ybygr &Y2018) anfivitdokinng del i v
deca(die e. , “by 2023) .

%81 YKwWw2UEODPUUDOO

The Admi i FtYyRr®&tlidomudget s ubyrdasrsifonndiendg cfeadr tah en d
icebreaker (7TDE®BDBD Md % Irieochudqti on from the figure
Submidsbsuitonsti |l | stated that DHS anticipated awar
fiwit hin the ofexte.f oulry ye&20d8).

%81 Yk w2 UEOPUUDOO

The Admi @i Ftyr®&tliSomudget s ubynmiasrs ifounn dmanign tfaoirn ead nfei
icebreaker aDE®@B30 bmitl Idii@n not state when a cons:i
mi ght be awarded, creating urfcertainty about t he

%81 Yht w2UEOPUUDOO

The Admi @i FtYyr@&tlibomudget s WClomigy isesn ,i ns Urlterbirtutaea d/ t2¢
reducegaeafri faanding for a new pol aDE®Woeabnr eaker f u
81% reductionn ftrilpean FWYW20 3 gldadgetagaiummids gli mmt st a
construction contract for the ship might be awar
of the” project.

On September 1, 2015, t he White Hwiussiet itsoc ulelda sak o
by President Obama indicating that the Administr
point over the past two years deferred acqui siti.i
this had been "®Thhaen gnesdw btyon aFeYd2 Oc2on.st ruct i on st art

74U.S. Department of Homeland Securiynnual Performace Report, Fiscal Years 202013 p. CGAC&I -40
(PDF page 1,777 of 3,134).

75 Department of Homeland Security, United States Coast GEichl Year 2014 Congressional Justificatign CG
AC&I-32 (PDF page 204 of 403).

76 Department of Homeland Securitynited States Coast Guaiiscal Year 2015Congressional Justificatigmp. CG
AC&I-42 (PDF page 196 of 474).

77 Department of Homeland Securitynited States Coast Guaifiscal Year 2016 Congressional Justificatign CG
AC&I-36 (PDF page 202 of 518).

"The White Ho uPRresidenttDFaa ArtnouscaseNew Investments to Enhance Safety and Security in the
Changing Arctic 0 September 1, 2015, ratpgsdvensvsvieitdhouSesgptifteprasbotfice/ 2, 2015, at
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a tywoar acceleration from the pr eviyoeuasrl yd eufneprurbal li
from the FY2018 date implied in the FY2013 and F
states tharathenBdmi hi @l anning for consdruction
beyond t one that the Obama Administration prc

e
ry 13, 2016, t ihien tCommdsd d Gtua r ldo ladch naoru nicreddu ¢
rodbiyo weodn e mebeettiwnegesn t he @oaspeGuawvd and

ers ,andasthhag t CGodsotg g@uiapargd marf lbet t hesear cl
prog?Tahne. i ndustry day was hel-dmomedaircdgs 1Bet 2Od16
t he Coast Guard and industr y31lo,f fwictihalisn dwesrter ys cfhee
be submitte o the ®oast Guard by April 5, 201c¢

On Janu
uar
d t
%81 YA wW2UEOPUUDOO

The Coa®t pGowpowmded FY2808Z150u dgperioecmegit @$stonding

new pol ar. iThebrfeaglere of $150 million included $
l ine of t he ACoguwits iGuiao d, Constructi on, and | mpro
milliwa emhedded i ndt manpgemenhel i a8The t he AC&I
Coast GGUarrkdYR2 D 2 1y efairveCapi t al l nvesameaot aPl ah $T8E
mi |l | powmcium e mefnar faanmdewmgpol ar i 7DEREHBak 84 50As show
million requestdadaef dr rBEY2 @iad owur ¢ merndegmieenshtddodi g

(not just projected for a future fiscal year) fc

20150901 fact-sheetpresiderirobamaannouncesiewinvestmentenhancesafetyand Regarding icebreakers, the
fact sheet states the following:

Accelerating the acquisition of new CoasGuard icebreakers. After World War Il, the United
States Coast Guard had seven icebreakers in it8 ffeat under the U.S. Navy and three under the
U.S. Coast Guard. Today, the United States technically has three icebreakers idislifieetier

the canmand of the U.S. Coast Guard. However, when age and reliability are taken into account,
the fleet is down to the equivalent of two fully functional icebreakers and only one-tiegvy
icebreaker. Russia, on the other hand, has forty icebreakers and af®iba planned or under
construction.

The growth of human activity in the Arctic region will require highly engaged stewardship to
maintain the open seas necessary for global commerce and scientific research, allow for search and
rescue activities, andqvide for regional peace and stability. Accordingly, meeting these

challenges requires the United States to develop and maintain capacity foyvyehaccess to

greater expanses within polar regions.

That is why the Administration will propose &acelerate acquisition of a replacement heavy
icebreaker to 2020 from 2022, begin planning for construction of additional icebreakers, and call on
Congress to work with the Administration to provide sufficient resources to fund these critical
investmentsThese heavy icebreakers will ensure that the United States can meet our national
interests, protect and manage our natural resources, and strengthen our international, state, local,
and tribal relationships.

AUSCG Polar Class Icebreaker ReplacementBmgrdo accessed J atpa/awwfbobhdihdexz9 16, at
opportunity&mnodeform&id=a778c49349c443d2658666e19cc100&dicore&tabmodetist& =.

%fHeavy Polar I cebreaker I ndustry Enrhtpa/gvevmscomil/ Acti vities, 0
ACQUISITION/icebreakethdustry _Day 031816.asp

81 Department of Homeland Securitynited States Coast Guaiiscal Year 2017 Congressional Justificatiqp.
CG-AC&l-28 and CGAC&I-47 (PDF pages 170 and 189 of 407).
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%8| YhhwwpBHEeobU

The Coa®t pGowupowmded FY2018 budpgpebcuegmefadreiau i dl D n
new polar icebreaker and i nclyvedes pee rtiootda |F Yo2f0 188
FY2022. The Coast Guard states that

This request supports activitiess complete and release a Request for Proposal (RFP) for
Detail Design and Construction in FY 2018. Specifically, this funding supports program
wide activities including open water and ice tank model testing; review of Industry Studies
contract deliveralgls; Integrated Program Office (IPO) and Ship Design Team (SDT)
support; logistics and integration development for government furnished information and
equipment; and additional modeling efforts to inform the evaluation and source selection
process for th®etail Design & Construction RFP....

i
9 /

Currently, the Program is maturing the system specification, developing the RFP for Detail
Design & Construction, and completing required documentation to transition to the
i Obt ai nplanped farearly FY 2018. Buly 2016, the Coast Guard established an
Integrated Program Office with the Navy to continue efforts to accelerate the construction
timeline and leverage the expertise and best practices from shipbuilding programs in both
services. Based on this collabtion and lessons learned by the Navy, the Program was
able to significantly mature the acquisition approach with the incorporation of Industry
Studies to identify solutions to minimize cost, schedule, production and technology risks.
Industry Studies arfocusing on leveraging industry perspectives, existing vessel designs,
and use of mature technology to inform the iterative development of the Heavy Polar
|l cebreaker system specification. Future #AObtainod
contract for Dedil Design & Construction for the heavy polar icebredker.

%81 YUNwWw2UEOPUUDOO

The Coa®t pGwapowmded FY20175middgetn rienq peasotcaud efme nt
the PSCapdo gdeaa htwd e | of f 84, 86 & vpeirb gtyhmemm g e rvieo d

FY2®FLY2®DPhe reqgu@em®itl |l i on for wes & SlCatpeg oghange t o
FY2019 budget that | sFYWdaluddagfalsd dtifae d aitn o@o alotc u@Le«
were printed prior to theechaogaet bh fhoséengarlkk
FY2019 shows as $30 million rather than $750 mil
in the GpaBE€C&IGuacdount was corr espfoingdimeglogf $720
$1,886.8 mi FTDE®H &s hown i n

%81 Yl Yw2UEOPUUDOO

The Coa®t pGopowmded FY280&8C5bmidlygéi onmnegqumeptr ocur emen
the PSC pr wgr &@amouwhi ¢l ¢ o wse rF ¥2hOe2 0PnSgCn Yper porga carma m
management codat s 0%&nd8bBnmli tbeopr 6gr-smaover the f
peri od-FF'220@240

%81 Yl hw2UEOPUUDOOD

The Coa®t pGwpowmded FY2021 budget requests $555 mi
the PSC program. It also proposes a rescission
had provided for the procurementNafi boall Beadritt

82 Department of Homeland Security, U.S. Coast Guaistal Year 2018 Gngressional Justificatigrundated but
released May 2017, pAC&I-50and AC&I-51.
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Cutter (NSC), with the intent of reprogra
Guard states that its proposed FY2021 bud
second PSC.

Congressional Research Service 50



Coast Guard Polar Security Cutter (Polar Icebreaker) Program

Appendix D. %UOEDOT w#"l 6/( W wBEOWU O U

This appesdnhnis additional it sheeu LCxoiant oGfu atritde f unc
Procure@emstructi onpPC&hd Klogoanements (

YI UYDI P

The Coast Guard hasPCt&d s taicfcioaaditt ladtialf luireame tg oo tf $ Fa. b2
billi e®nt pbaerpryoxi mate average annual funding | eve
FY2015, and FY2016 b udg7dtE Osdwsbonuil sds inmoankse, ias dsihfadwnc
fund various Coast Guard acquisition projects, i
i mpr orwtesmet o Coast Guard shore instalOfdtsihmmse. Coa
Pat r ol QGRuQatterasn (eventual #Irfateaof ORO @est syeracughl
million, procuringPGllccORGs pér aypd@ar BHldn bhi pe

year would | eave about $200 miPC&Iloun dteod $400 mi | |
progr ams.

SinceC@ad4?, Guamave Elidaen ags more regul arly what tF
infregeamy égrsn t hat setx e@uavialrg otutse aCa@aii si ti on p
and on a timely P@&G&acscomwonutl dt or ebgeu ifruendiende i n comi n
about $2 billion per year. Statements from Coast
someti mes fpugutdéd as high as about $2.5 billion p

4AU0DOT wr BABUGEDOT w+1 YI OUWEUWE @& UDPET wi OUL
WUOEDLPOT w+i YI OU

In assessing future funding | evels for executi ve
or predict thatyetalhes fwigur é iikeml ygomieng!| ose t o whe.l
years. While this method can be of analytical ar
Guard, which goes through periods with | ess acqgl
mor euiaxiqt i on of major platforms, this approach
forPC&lkccount .

More important, in refatitan etgouasa idrt@aicrhi nogg Qoonvger
including the preseirovnaatli opno wvaenrds uasned opfr ecroonggartei svse s
assumes or predicts that future funding | evels v
artificially narrow view of congressional optior
Congressy dfn adgeencexercise of its constitutional

the composition of federal spending.

/| EU0w" OE

UUw&UEUEwW2U0EUI ObpUOED EOWYIWLIT @
At an Octob
M

er 4, 2011 rhaejacr nagc ems ¢ hef Croaptt b Gru@ao
Guard and aritime Transportation subcommittee
Committee, the following exchange occurred:

83 Prior to FY2019, the PC&I account was called the Acquisition, Construction, and Improvements (AC&I) account.

84 For more on the OPC program, €8RS Report R4256Coast Guard Cutter Procurement: Background and Issues
for Congressby Ronald O'Rourke
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REPRESENATIVE FRANK LOBIONDO:

Can you give us your take on what percentage of value must b&tedveach year to
maintain current levels of effort and to allow the Coast Guard to fully carry out its

missions?

ADMIRAL ROBERT J. PAPP, COMMANDANT OF THE COAST GUARD:

| think I can, Mr. Chairman. Actually, in discussions and looking at our bédget dI | 6 |

give you rough numbers here, what we do now is we have to live within the constraints

that wedbve been averaging about $1.4 billion in a
I f you |l ook at our complete portfolie, the things

shore infrastructure that needs to be taken care of, when you look at renovating our smaller
icebreakers and other ships and aircraft that we
that it would really take close to about $2.5 billion a year, if we wedbotall the things

that we would like to do to sustain our capital plant.

So I dm just | i ke any other head of any other agen

given a top line and we have to make choices and tradeoffs and basically, my tradeoffs bo

down to sustaining frontline operations balancin

Coast Guard and thereo6s where the b¥%eak is and wh
An April 18, s2@it2d bhegfeht owi ng:

If the Coast Guard capitakpenditure budget remains unchanged at less than $1.5 billion
annually in the coming years, it will result in a service in possession of only 70 percent of
the assets it possesses today, said Coast Guard Rear Adm. Mark Butt.

Butt, who spoke April 17 [2(] at [a] panel [discussion] during the Navy League Sea Air
Space conference in National Harbor, Md., echoed Coast Guard Commandant Robert Papp
in stating that the service really needs around $2.5 billion annually for procurément.

At a May 9¢g B808lPheh®ambstp Gaad dFY2013 budget bef o
Security subcommittee of the Senate iperopriatic
gone on record saying that | think the Coast Gue
procuremehtt 6 unéddgtaog]i tdaol ipzreoped@ recapitalizati on.

At a May 14, 2013, ©bbeagrriopepserd tFhve 0Qdla dtud@edar d e f
Security Subcommittee of the Senate Appropriatioc
f ol lgowiegarding the difference between having ab
$1.5 billi oRCg&dercoyenar: in the

85 Source: Transcript of hearing.

8%David Perera, fAThe EiereesdmeldhdSaauriy.chmspril 88h201i2,rad¢céssed July 20,
2012, atttp://www.fiercehomelandsecurity.costérycoastguardshrinking201204-18.

87 Source: transcript of hearing. Papp may haaenreferring teemarkshe madeo the press before giving his annual

state of the Coast Guard speech on February 23, ROWBjchreportedly stated that the Coast Guard would require

about $2 billion per year iprocurement fundingp fully replace itscurrent asseifSeeAd am Benson, @A Coast Gua
Cut backs Wi |l | NerwishtBulldtip Bebrdary 230 20K, adcessed May 31, 2012, at
http://www.rorwichbulletin.con%113849214 X oastGuardcutbackswill -cost1-000jobs See al so fACoast Guar
Leader Cal | s NilitaryFedicomdg-ebBiary 24,2018, accessed May 31, 2@12,
http://militaryfeed.condoastguardleadercallsfor-moreships5/;, Associ ated Press, fACoast Guard
f or Ne wTh&bg.cppgvaroh 10, 2012, accessed May 31, 2Gitaitp://www.thelog.conBNW/Article/Coast
GuardCommandanCallsfor-New-Shipsto-ReplaceAging-Fleet Mi ckey McCarter (ve@@mngress Poi
Guard More Money ThanHSedgyugVayl6, @012, accessedMay3Q, P2, 0
http://www.hstoday.u$bdcusedtopicstustomsimmigrationsingle-article-pagetongresspoisedto-give-coastguard
moremoneythanrequestedor-fy-2013.html) See al so Al nterview, Adm. Robert Papp,
Co mma n dDefense,NewNovember 11, 2013: 30.
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Well, Madam Chairman, $500 millidna half a billion dollar8 is real money for the
Coast Guard. So, clearly, we had $il5on in the [FY]13 budget. It doesn't get everything

| would like, but iBy it gave us a good start, and it sustained a number of projects that are
very important to us.

When we go down to the $1 billion level this year, it gets my highest prioritierie, thut
we have to either terminate or reduce to minimum order quantities for all the other projects
that we have going.

If we're going to stay with our program of record, things that have been documented that
we need for our service, we're going to havgist stretch everything out to the right. And
when we do that, you cannot order in economic order quantities. It defers the purchase.
Ship builders, aircraft compani&ghey have to figure in their costs, and it inevitably raises
the cost when you're dering them in smaller quantities and pushing it off to the right.

Plus, it almost creates a death spiral for the Coast Guard because we are forced to sustain
older assets older ships and older aircraftwhich ultimately cost us more money, so it
eats intoour operating funds, as well, as we try to sustain these older things.

So, we'll do the best we can within the budget. And the president and the secretary have
addressed my highest priorities, and we'll just continue to go éndhean annual basis
seeingwhat we can wedge into the budget to keep the other projects&oing.

At a March 12, 2014,8hepaopongednFiYRB@16o0basdg6uabaerf

Homel and Security subcommittee of thetHd®
the fall owing

ese Appr

Well, thatés what we've been-yearplanuthgegdpitang wi t h, as

investment plan, is showing how we are able to do that. And it will be a challenge,
particularly if it sticks at around $1 billion [per year]. As I've said il and actually, |

said we could probabdyl've stated publicly before that we could probably construct
comfortably at about 1.5 billion [dollars] a year. But if we were to take care of all the Coast
Guardbds projects t hat nfeastrecture that that fleetthat takes n c |
care of the Yemen [sic: inland] waters is approaching 50 years of age, as well, but | have
no replacement plan in sight for them because we simply can't afford it. Plus, we need at
some point to build a polar icelaeer. Darn tough to do all that stuff when you're pushing
down closer to 1 billion [dollars per year], instead of 2 billion [dollars per year].

As | said, we could fit most of that in at about the 1.5 billion [dollars per year] level, but
the projections dn't call for that. So we are scrubbing the numbers as best vi& can.

At a March 24, 2015,B8hepaopongednFiYRe 160 & s
Homel and Security subcommittee of the Ho

uding sh

dgéunabaef
use Appr

Zukunft, @sdniucade sPsagppr as Co mmasntdaatnetd otfh et hfeo | Q oocawsitr

| look back to better years in our acquisition budget when we dahacquisition budget

ofd of $1.5 billion. That allows me to move these programs along at a much more rapid
pace and,ite quicker | can build these at fuite production, the less cost it is in the long
run as wel | . But therebs an urgent need
timely and also in an affordable manner. But to at least have a reliable aedictgble
acquisition budget would make our work in the Coast Guard much easier. But when we
see variances &fof 30, 40% over a period of three or four years, and not knowing what
the Budget Control Act may have in store for us going on, yes, we arengeeater now

88 Transcript of hearing. The remarks were made in response to a question from Sen. Mary Landrieu.
89 Transcript of hearing.
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but any further reductions, and now | &rham beyond asking for help. We are taking on
water®®

An April 1Bep20thet aAn@admpiansgi s added)

[Then]Coast Guard Commandant Adm. Paul Zukunft on Wednesday [April 12{redid
for the Coast Guard to sustain its recapitalization plans and operations the service needs a
$2 billion annual acquisition budget that grows modestly overtime to keep pace with

inflation.

The Coast Guard needs a fprgeedi ciitaanbdl ewi trheilni atbhl aetdo w
need 5 percent annual growth to our operations

Zukunft told reporters at a Defense Writers Group breakfast. Inflation will clip 2 to 3

percent from that, but A adratebhutpositivegideslop@r so it put
so you can execute, so %ou can build the force, o

I n an interview p,ubZulsitelide ofna(lidHdopd ankgi s2@dded)

We cannot be more relevant than we are now. But what we need is predictalite fu

We have been in over 16 continuing resolutions since 2010. | need stable and repeatable

funding. An acquisition budget with a floor of $2 billion. Our operating expenses as |

said, theydve been funded bel ofivey¢darsdneBdudget Contr o
5 percent annualized growth over the next five years and beyond to start growing some of

this capability back.

But more importantly, we [need] more predictable, more reliable funding so we can execute
what we needtodotocarryouttheu si ness of the wdrl doés best Coast

9 Transcript of hearing. The remarks were made in response to a question from Regulbenson.

Cal vi n BZukusfewakte$ Billiofi Baseline Acquisition Budget; Sustained Growth In O&M Funding
Defense DailyApril 13, 2017: 1.

9230 1 | hiervieawvr Adm. Pdul Zukunfbemands Coast GuaRkespect Defense Newslune 1, 2017.
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AppendixE. & Ul EJw+ EOI Uw( EI EUI EOI UU

This appendi x provides a GhrGredatdi lsazkiss iione mrfe d ke

The Coa®Gt cGuamrdat Great Lakes icebreaker fl eet C
X one heaeaebwydMal &i(nALW3B0) , faoo24 G hip displacing 3,
to@M&IXUH;

si xfb®Bdyl ass icebreaking tugs displacing 662

t wo -f2o2050 nicdears s seagoing buoy tenders displaci
each that have a |%¥ght icebreaking capabilit"

Figure E-1. Great Lakes Icebreaker Mackinaw

Source: 8 6 &RDVW *XDUG '86&*& ODFNLQDZ p DFFHVVHG 6HSWHPEHU DV
https://www.atlanticarea.uscg.r@ir-OrganizatiofDistrict-9/Ninth-District-StaffPreventionDivisionCutters/
MACKINAWY/.

Alt hMaghiimaweferred to as é&elhiemvtyhii < eibm etakreae it
used in the contextdoMdckGrmaavinut hk barrgeeebanrdkhag r
icebreaking capability t havmactkhvoaeli d) hrtoto,t hfreao wesvhe Iy

BThisape ndi x includes materi al 0 r iGrpat bakek Icepregk@rse s e nfl@af eas t he sect
CRS Testimony TE10030;ebreaker Acquisition and the Need for a National Maritime StrategiRonald
O'Rourke

“Source: U. S .Nint 6oast Guar® DistrictdUnitsoi accessed November 19, 2018, at
https://www.atlanticarea.uscg.mtlantic-ArealJnits/District-9/Ninth-District-Units/. A total of 10 cutters are

assigned to the Ninth District, which is responsible forGheat Lakes, the Saint Lawrence Seaveand parts of the

surrounding state3he tenth cutter assigned to the Ninth District is a-fb@d inland buoy tender whose primary

missions do not include icebreaking.

9 At continuous speeds of 3 knokdackinawcan break ice up to 32 inches thick, the-td@ icebreaking tugs can
break i@ up to 22 inches thick, and the 2@t seagoing buoy tenders can break ice up to 14 inches thick.
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gualify as a heavy polar icebreaker, as it is mt
than a heavy%®polar icebreaker.

Coast Guardsoafediwhat hawhey do not view the proc
icebreakers -asrmnacgqgiesttinearneed. I n support of
capabilities of the current Great Makkisndw ebr ealk
(which entered service in 2006), -beewmktcagltigsenx
that is designed to adfdnd5C@eawa GoeahelLakesr vic
icebreaking capabilities. An20bhé& Goest Gaaerd i eg

mi ssi adnhsetfaodokl owi ng:

The current mix of heavy and medium [Great Lakes] icebreakers is capable of managing
priorities and requests for icebreaking in Tier 1 and 2 waterways. When a severe ice season
stresses Coast @rd asset capabilities, the existing agreement and partnership with Canada
fills the capability gap and brings in extra heasgbreakng resources to manage the ice

[T]he 2014 and 2015 ice seasons were-g&4r anomaly, consuming almost twice as many
cutter resource hours as in any other year since 2005.

The Coast Guard cannot reliably predict the economic impact of maintaining a single heavy
Great Lakes icebreaker. Additionally, given the extreme conditions when ice coverage
exceeds 90 percent, it®t clear that shipping delays would be significantly mitigated by

an increase in icebreaking capability. Delays can be associated with several factors such as
slow transit speeds, availability of pilots, and simultaneous and competing demand signals
for icebreaking services across the Great Lakes.

Supporters of procuring an additional Great Lake
Xx The 2014 and 2015yéae saeramahyg, weut @h&O0Coast
should have a capabilitrycd oirmavalpawe ti aog mar i

S easAobnosut 24% of r eceretdryseeaartsu r(eldl 705u% oorf hdi6g h
ice coverage.

X The Coa®&t GGeatdLakes icebreaking capability
meeting winter needs than tttheer sCoaarsee oJutaernd naogt
avail able for duty, the Coast Guérd reports |
commewat atways and not ot her s, and the Coast
as restricted or closed when tewot acionmmer ci al
waterways, overlooking instances where comme

operatshitpls on those waters because they asse
getting stuck.

X While the Canadian Coast Guard wusually assi g
icebeeresa to the St. Lawrence River and the Gr ¢

%As discussed earlier in this r epodtheopetatiogaPolainStasand Guar dos t w
the nonoperationdPolar Sea are 399 et long and displace about 13,200 tons eRotar Starcan break ice up to six

feet (72 inches) thick at a continuous speed of 3 knots. The Coast Guard stdfeski@awis equivalent to the

Canadian Coast Guard stBamuel Risleya Great Lakebomeprted icebreaker and buoy tender that Canada

classifies as a light icebreaker in a comparison conducted across its entire icebreaking fleet, including its Arctic

icebreakers.|.S. Coast Guard;reat Lakes Icebreaking Mission Analysis, Fiscal Year 201®R&pCongress

August 30, 2016p. 5.)

For more on this service | ifla-Seevica\essa SustainmenvRrdgraim see U. S. Co.
accessed November 19, 2018htps://www.dcms.uscg.milur-OrganizationAssistartCommandanfor-
AcquisitionsCG-9/ProgramsdurfaceProgramdh-ServiceVesselSustainmenProgram/

98 U.S. Coast Guardzreat Lakes Icebreaking Mission Analysis, Fiscal Year 2016 Report to Conguessst 30,
2016 p. 11. The report was required 8yRept. 114680 f June 18, 2015, the Senate Appropr
report onS. 1619 the Department of Homeland Security Appropriations Bill, 2016 (see page 75).
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Canadi an Coaocspe rCGutaipndg wthhileprsé cebr eaking assi st :

U.S. commermdipalers ttiegd airne scu lrtciumgs tiam ceersl,y a s |
amount of 49 ciedlreeirkg nggrooawi. Bed commer ci al ships.
X Theervice |life extensi-bne awbirdiagebse imogt done on t
include the replacement Bofeatkldeoiwn smaifn t hrecs@u l
engines, which are becfotneinngr eisnuclrte aisni ntghl eys ec oi nT
breaking tugs becoming unavailable for icebr
Some Members of Congress in recent years have ex
the CoastGiGear dLakes icebreakcehreh&et Wyt procur
capabilities gendiaalkli.y dawitmeirleasrt tion tthhdsse ooft i on w

winter s20if4 20d815Q14whi ch featured particularly h
t he Gr e%Tthel ackoensmi t t eer e @pioritndg ambhe dalEoast Guard
to Congress is onéPAamwarhelre exfa @lesdifisatiSkecd § to.n
LoBi ondo Coast Guard (Au P4 dr.2 3d@tsi Deac &dmb)eiof 4202818
whichtéteates | owi ng:

SEC. 820. Great Lakes icebreaker acquisition.

(a) Icebreaking on the Great Lalé&d-or fiscal year2018 and 2019, the Commandant of

the Coast Guard may use funds made available pursuant to section 4902 of title 14, United
States Code, as amended by this Act, for the construction of an icebreaker that is at least
as capable as the Coast Guard Cutter haok to enhance icebreaking capacity on the
Great Lakes.

(b) Acquisition pland Not later than 45 days after the date of enactment of this Act, the
Commandant shall submit a plan to the Committee on Commerce, Science, and
Transportation of the Senate an@ tiommittee on Transportation and Infrastructure of

the House of Representatives for acquiring an icebreaker described in subsections (a) and
(b). Such plan shall include

99 Although interest in procung a second heavy Great Lakes icebreaker was reinforced by high levels of ice coverage
in the winters of 2012014 and 2012015, interest in Congress in procuring such a ship dates back further than 2013.
See, for exampley.R. 17470f the 111" Congress, thG&reat Lakes Icebreaker Replacement, Adtich was introduced

on March 26, 2009, reported by tBemmittee on Transportation and InfrastructomeApril 21, 2009 id.Rept. 111

81), and agreed to by the House by voice vote on April 27, 2009. A similabill)24 was introdued in the Senate

on May 12, 2009.

1005 Rept. 11468 stated the following:
GREAT LAKES ICEBREAKING CAPACITY

The Coast Guard is required by law to maintain a heavy icebreedpability on the Great Lakes

to assist in keeping channels and harbors open to navigation in response to the reasonable demands
of commerce to meet the winter shipping needs of industry. The Committee is concerned that the
Coast Guard does not possesjadée capacity to meet its statutorily required icebreaking mission

on the Great Lakes, with negative consequences to the regional and national economy as well as to
the safety of | ocal communities. Whil ®@®ethe Committee f
Life Extension Project for its nineessel 14&oot icebreaking tugs as part of theJervice Vessel
Sustainment Program, it notes that additional assets may be necessary to successfully operate in the
heavy ice conditions often experienced by theaGtakes. The Committee directs the Coast Guard

to undertake an updated mission analysis study to determine the assets necessary to effectively
carry out its icebreaking requirements on the Great Lakes, including consideration of a second

heavy icebreakeor the Great Lakes, consistent with the capabilities of the Mackinaw. The

updated mission analysis should factor in recent historically high levels of ice coverage and the
economic costs of reduced Great Lakes shipping associated with maintaining ongaeye

icebreaker. The updated mission analysis shall be submitted to the Committee not later than 180
days after the date of enactment of this act. (Page 75)
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(1) the details and schedule of the acquisition activities to be completed; and

(2) a description of how the funding for Coast Guard acquisition, construction, and
improvements that was appropriated under the Consolidated Appropriation204@
(Public Law 11531) will be allocated to support the acquisition activities referred to in
paragraph (1)}°!

An examination ofMgaoglicudeeneNaticosalss $ocence Foun
capabl e r®iskwalrioedgusbicpanographic research ships |
OPCs suggesMasc kti-hknhazw d hewvic6&beabkbakbsilt in a |
mi ght have a design and construction cost bet wee
its exact capabilities aiheéhdeaicgui pstiiobonsof at
cost might MMhenkaieddacgd bDf the design of some ot he
to be used as the parent design. Depending on ¢t}

1011 addition, Section 819 &. 140P.L. 115282 states the following:
SEC. 819. Acquisition plan for inland waterway and river tenders andlasy icebreakers.

(a) Acquisition plard Not laterthan 270 days after the date of the enactment of this Act, the
Commandant of the Coast Guard shall submit to the Committee on Commerce, Science, and
Transportation of the Senate and the Committee on Transportation and Infrastructure of the House
of Represetatives a plan to replace or extend the life of the Coast Guard fleet of inland waterway
and river tenders, and the Belass icebreakers.

(b) Content®) The plan under subsection (a) shall incidide
(1) an analysis of the work required to extend the lifeessels described in subsection (a);

(2) recommendations for which, if any, such vessels it is cost effective to undertakdife ship
extension or enhanced maintenance program;

(3) an analysis of the aids to navigation program to determine if advaneasigation technology
may reduce the needs for physical aids to navigation;

(4) recommendations for changes to physical aids to navigation and the distribution of such aids
that reduce the need for the acquisition of vessels to replace the vessetedessubsection (a);

(5) a schedule for the acquisition of vessels to replace the vessels described in subsection (a),
including the date on which the first vessel will be delivered;

(6) the date such acquisition will be complete;

(7) a description of #horder and location of replacement vessels;

(8) an estimate of the cost per vessel and of the total cost of the acquisition program of record; and
(9) an analysis of whether existing vessels can be used.

102 50urce: CRS analysis of cost per weightNtackinaw (adjusted for inflation)Sikuliag new NOAA oceanographic
research ships now being procured, and OPCs.

Some press reports in 2015 and 2016 cited a cost of about $200 million for a new heavy Great Lakes icebreaker. (See,

for exampl e, TNewcd rSepaaknegrl efro,r At AfFar froBCertairt DdiraitlEreesPressl t 6

August FrozerZd@nimbBree: Gieat Lakddusinessedleed aNew Icebreaker Bittsburgh PosGazette

August 17, 2 0 1 Ball fofTAocticticeb& pkar€oylt Hurt GreafiLakes Detroit Free PressSeptember

1, 2015; Bob GtharizesNew|deltenkegfor Sreat Lakkesbimes Herald (Port Huron, M))February

3, 2 DaskéqrceCalls Anew forMore Great LakekcebreakersSecond PoSizedLock, Brofessional Mariner

February 17, 2016 [the article states that it presentexi®f a news release from the Greakés Maritime Task

Force]l].) An opinion column in 2016 IstintereCdeatdakdShigpng e of $240
Necessey?0 Sandusky Registefebruary 18, 2016.)

The Great Lakes Mariti me Task waofoundedin 1892 indaledoa®@hiozcat i on t hat
promote waterborne commerce and related industries on the GreabLakes e e Gr e at adk&dkce,s Mar i ti me T
AAbout Us, 0 acces s ehttp:/MWemgenthdrghlbou) 2states in2it® ahrdual repott for 2017 that a

second heavy Gr eigprojetiea ko eost $240 reilbon®@0a{kAanuaRéport of Great Lakes

Maritime Task ForcePDF page 3 of 6, accessed November 26, 2018tpat/www.glmtf.orgivp-contentliploads/

201805201 7AnnuatReport.pd) The same figure is cited in the organization
organi zationds annual report for 2015 cited a figure of ap
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Coast Guard Polar Security Cutter (Polar Icebreaker) Program

selected to bui

Il d the ship, the constgrhuctbieon tir
l ess than that of

a new heavy polar icebreaker.
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Ronald O'Rourke
Specialist in Naval Affairs
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